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HE hair-like lines of the thumb 
print are unalterable, change- 
less. 


Because of the exacting accuracy 
and painstaking care made possible 
by the vast Linde organization, 
Linde Oxygen is as constant in 
quality as is the thumb print. To- 
day, to-morrow, next year—the 
high standard of Linde purity is 
invariable. 


Successful Welding demands uni- 
formity—in practice, in equipment, 
in gases. 

That is why it is so important to 
use oxygen of extremely high pu- 
rity which never changes. 








The Largest Oxygen business in 
the world is the result of living up 
to these two requirements. 
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Professional Sections 
A New Activity of The American Society of Mechanical Engineers 


The new Professional Sections of The American Society of Mechanical Engineers 
furnish a unique opportunity for the engineers of the country to take part in a 
movement backed by a national organization of over 12,000 members. 

Created for the sole purpose of keeping the members of the profession in close 
touch with the activities in their particular field, the Professional Sections are 
being enthusiastically received. To date ten sections have been authorized 
Aeronautics, Cement, Fuels, Gas Power, Industrial Engineering, Machine Shop 
Practice, Ordnance, Power, Railroads, and Textiles. 

If you have not as yet indicated your desire to join one of these Professional! 
Membership is open to all engineers ; it is not limited 
to the members of The American Society of Mechanical Engineers. Write today 
to the Secretary, 29 West 39th Street, New York, for further details. 


Sections, do so at once. 


Special Features in Mechanical Engineering for June 


The German Defenses on the Coast of Belgium, The abstract covers standards tor threads and 
by Lieutenant-Colonel H. W. Miller, U.S.A., 
Artillery Division, Ordnance Department 


thread gages, classification of fits, tolerances, gages, 
National (American) Pipe Threads, typical speeiti 
cations for screw-thread products and future work 

The leading article in the June issue presents 
for the first time a detailed description of the Ger- 


of the Commission. 


man defenses on the coast of Belgium. These re- 
markable fortifications suffered but little trom 
Allied shell fire and bombs, thus bringing fore- 
ibly to mind the fact that modern methods of con- 
struction can create coast defenses which are prac- The 


The Flow of Air Through Small Brass Tubes. 
by T. S. Taylor, Mellon Institute. Univer- 
sity of Pittsburgh 


: ; eurrent number also contains a paper 
tically impregnable to attack from the sea. Colonel The Flow of Air Through Small Brass Tubes 


Miller was commissioned by the Government to re- which presents the results of a study undertake 


port on the methods of gun design employed by by the author in connection with his work on th 


the Germans, with particular reterence to their general problem of ventilation. Mr. Taylor's paper. 


} mgar » ets ardivs fo arte 
policy regarding the standardization of gun parts based on experiments, discusses the flow of air in 


and mechanisms. His paper deseribes in consider- brass tubes 54 m.. Ve in.. and 11% in. in diameter 
. ‘ 4 ~ bee -~ “* ‘ ate , aii. ‘ atl ‘ i 


able detail the carriages, elevating and traversing He found that coat 


, 
the velocity does not become eor 


mechanisms, ete., of the various batteries, and gives stant until the air has passed through a lengt 


etitas ee tee Gann stations she , - , 
particulars regarding the fire-control stations, shel about 200 em. Tests made of the influence of oil 
ters, scope ot service ot the runs, ete. and dust on the walls of the tubes are also di 

scribed. These show that a small quantity of dust 


National Screw Thread Commission Report irrevularly distributed creatly diminishes the ait 


The National Serew Thread Commission, which flow and produces a marked change in velocity d 
has been at work since 1918 investigating and col tribution. 
lating standards for screw threads, has just issued 
its report, an extended abstract of which appears 
in this number. The complete report covers 137 
typewritten pages and contains 29 tables and 44 


Industrial Housing—A Financial Problem, by 
Leslie H. Allen, Springfield, Mass. 











illustrations. 

The National Screw Thread Commission is the 
first to have been appointed by Congress for stand- 
ardization work. It is composed ot two representa- 
tives of the Army, two representatives of the Navy, 
and four civilians nominated by the engineering 
societies of America. Dr. S. W. Stratton, Director 
of the Bureau of Standards, is chairman. 

The appointment of the Commission came about 
largely through the efforts of The American Society 
of Mechanical Engineers, the Society of Automo- 
tive Engineers, the Bureau of Standards, and prom- 
inent manufacturers of specialized thread products; 
and the work which the Commission has done is 
one of far-reaching importance and value. 


The industrial housing problem is one confront 
ing many manufacturers, for the expected fall in 
the price of building materials has not come, and 
speculative building seems to be definitely out of 
the field. Mr. Leslie H. Allen, ot Springtield, Mass., 
diseusses the problem in the current issue, treating 
it as a financial problem. He shows the relation 
of rents to capital invested and outlines the method 
of calculating proper rents and the financing ot 
house construction. The financial difficulties which 
face those desiring to purchase new homes are also 
taken up and selling plans suggested. A new scheme 
of codperative housing is also presented, which the 
author suggests may be the solution of America’s 
housing problem. 
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The German Defenses on the Coast of Belgium 


A Description of the System of Fortification Employed, Together with Particulars 
Regarding the Guns, Fire-Control Stations, Shelters, ete., and 
Details of the Mechanisms of the Various Batteries 
By LT.-COL. H. W. MELLER,;’ U. S. A 


N October 15, 1914, the Germans occupied Oster ana line. Parts of the eltv are el old, ti vee t it ! 

all of the Belgian coast north ot that pol { Durn or the dozen centuries In this part ol the town, W ( sl niy wiong 

next few days their offensive gained for them the coast the old harbor, the streets are narrov nd characteristicalh 
for a distance of about 10 miles farther south, ineluding the city crooked, the houses cf quaint construction, and it does not require 
of Nieuport It is understood from inhabitants of the city of much imagination to make one beleve that he has gotten back 
Ostend that on the morning of October 15 the last boat loads otf into the time of Columbus It is understood that the old eity of 
retugees left the harbor for England. The line of the farthest Ostend was heavily fortified and withstood several lengthy sieges. 
advance of the Germans in 1914 ran in a snake line south from The last of these fortifications were removed in 1865, and only 
the city of Nieuport, placing the cities of Dixmude, Poleappelle, the slightest traces of them are still remaining. Other parts of 
and Ypres within the German lines They were unable fo hold the city are of quite recent construction and likely date from 
all of their gains against the offensives of the Belgians and 1898, since which time considerable development has taken place 
British during the next few months. and their line was pushed The streets in this section of the town are mu vider, and 
back to a point between Nie iport and Ostend, at Westende, about straight, and the buildings of modern constructior 
S miles south of Ostend. This line became a part of t has lor many centuries Ostend figured prominently in the ocea 
been known tamiliarly as the Hindenburg Line. From Westencde trade between Belgium and the Indies and for a long period the 
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Fic. 1 GERMAN Rattway ARTILLERY USep ror Coast DErENS! 


it passed somewhat to the east of Nieuport and directly through company known as the Ostend Company was very prominent in 


Dixmude, about a mile to the east of Poleappelle, 5 miles to the foreign shipping. The city is now equally prominent as a port 
east of Ypres, resting on what is known as Zonnebeck Ridge. and as practically the most attractive summer resort on the coast 
This line was heavily fortified by the Germans, and their men were of France or Belgium. It is the home port of a large fleet of 
provided with adequate shelters. Even im the great offensives fishing vessels and the port of entry for a great part of Belgium's 


‘tf 1918 this end of the line remained practically stationary. Four medium-tonnage ocean commerce. In 1900 work was begun on 
years after the original occupation, almost to a day, the Germans the harbor with a view to extending it back a distance of 


about 
were driven out of Ostend, on October 17. and from Zeebrugge two miles and providing a large basin and docking 


facilities for 





farther north, on the 18th. a considerable number of boats of medium tonnage. It is not 
Ostend, which figures as practically the center of these coast known whether this program has been completed or not; appar- 
fortifications, numbered about forty thousand inhabitants at the ently not, however, since the distance inland to the present locks 
beginning of the war. It is the second seaport in Belgium and is certainly not two miles. Extensive and heavy quays are pré 
stands about at the middle of Belgium’s forty-two miles of coast vided all along the harbor for any boats that can negotiate th 
entrance. The quays nearest the entrance are the oldest and are 
' Office of Chief of Ordnance, Artillery Division, Washington, D. C > ' ‘ . mtirele , : : , . — . 
Released for publication by the War Department, Office of the Chief now used almost entirely by the fishing boats, while the larger 
of Ordnance. Delivered as a lecture at the Spring Meeting, St. Louis, boats proceed farther up the harbor. The entrance to the harbor 
Mo., May, 1920, of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS . . . 
Subiect to revision is quite narrow, being apparently not over two or three hundred 
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feet in width. At the time of this inspection the hull of the Brit 
ish boat Vindictive was lying along and parallel to the northern 
side of the entrance, taking up about one-third of the space. 
There is a promenade or “ digue,” constructed entirely of gran- 
ite, on top of the dune in front of the city, which extends from th 
entrance to the harbor south for a distance of about two miles. 
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THE Coast AND COUNTRY 


The coast of Belgium is low and sandy, and the slope of the 


shore is very gentle. Apparently there are only three points a 
which it 1s possible tor ships to make an entrance, and it would 


be exceedingly ditticult tor even large rowboats to make a landins 























The beach from a point near the entrance to the harbor for a elsewhere, because of the facet that they would be grounded at 
considerable distance south is almost unsurpassed. There is a point several hundred yards beyormd the shore line. All along thu 
long line of fine summer hotels along the beach amone whieh is coast there is a sand dune which is about 50 ¢ ibove the 1 
level o cea md trom 20 to 30 0 e avel 
—— —_——_— —— : “| 0 lank | ine Is sO prom ed belo 
MAPNIUCE, Sem 
NMOCTH 5: ae > P aiitiias, Ostend as abo ihe Cre ins Very systematically pla 
’ AUGUSTA 4 ” _—f in these dunes i ille ) oO prevent their sl} I | | ‘ 
@. ‘a? wi probable es rave her i great deal ot eu 
ad > ‘ 
y untenane 0 rartiiery 
i C4 The land behind the dunes ts comparatively level, so lev 
fact, that it is inclined to be swampy in many places unless specia 
a care 1s taken in its drainage. In consequence, one finds drainagt 
sansanneden ; ceanals and ditehes in all directions. 
om BO itis PEUSSEN, 4 3 As previously mentioned, the Germans were very careful 
- - : BLES | i a | eS ee ae ines! Mates ten 2 ea : : 
ECELIE 4-Sem a \ MAOENARG, FoI -m y uliding ip Lorti eations along their iine oO provide concrete 
in nee ag STATE, 4 Bom shelters tor their men which made them comparatively comfort 
a oe - er allan able and dry. It will be remembered that both armies paid co1 
Psd ened din eam © Batteries siderable attention to the damming up of canals the at p 
| Nyy cm, alah wis , to drown each other out, and there is a newspaper record of on 
a Q ixomecor ease In which about 40,000 Germans were drowned. The aceuracy 
ot this statement, however, is doubted 
| In Mareh 1919 the canals and ditehes about Nieuport were just 
cies being cleaned and repaired, Water was then flowing off some ot 
BiG. 20 PLAN OF GERMAN FORTIFICATIONS ON BELGIAN Coas the land that had been inundated for several vears. In all dire 
tions plattorms on stakes were visible in the grass, and in som 
the famous Royal Palace Hotel, which has been very seriousi\ cases board walks built on piles eo ild be seer running tor iong 
damaged by the Germans, and in front of which one of the 17- — distances. All sorts of platforms, shelters, ete., had been in 
em. batteries and one of their fire-control stations was installed. provised. Usually where the line crossed roads, heavy conerete 
The Kursaal or Casino at the northern end of the principal maechine- and field-gun shelters had been constructed on bot] 
bathing section of the beach was badly damaged by the Germans _ sides, these leaving spaces about 12 ft. broad in the middle. 
during their stay. The floors were removed, the windows knocked were heavily barricaded with barbed wir [In numerous places 
out, and the building generally damaged. Other portions of the — the bones of both horses and men could be seen stickit r out of th 
city were badly damaged by bombs dropped from planes. The mud where they had fallen, and where it had been impossibl 
writer was told by the proprietor of the hotel at whieh he was reach them and give them decent burial 
staying that most of the damage seen 
about the town had been done by wa ; - : i re 
young German aviators who, return 
ing from a fruitless bombing trip, ms 
usually released a few of their bombs | 
on some prominent object in the city. | Pe 
The writer witnessed an interesting | a wn . 
| - Vt. 
conference between a number of prom- Pa —_ Ae ae ia 
inent citizens, at which plans were ) a aa <= : <= 
discussed for the awarding of some | ) Oe = a . \ 
simple medal to those citizens who at | - AC ye /s | oud a _— x 
considerable risk of their lives had | / if , e._ ng ‘ a e\ \ 
rendered service in putting out fires F A € /N ae pa 4G, [ 4 Ate: 
started by these bombs and in r sculng f / =~ 
wounded people from the damaged wf 
buildings. Those buildings which to P 
all intents and purposes were intact > oe | 
had been almost completely robbed of ly 
their contents. rh 
rhe locks leading from the head of / | 
the harbor into the eanal to Bruges } F 4 
had been blown up, but whether by \\ / 
Allied air bombs or by the Germans | \ S a / 
on evacuating the area it is not known. L\-® \ ; 
They were being repaired in March 7  Ciaaia cal 
1919. An interesting bit of the Flem- \ Boyes 
ish language was seen on a sign at \ 
the end of a temporary foot bridge x 
thrown across the locks. This sign e 
read: “Est ist verboden te brugg {2.2 
over te gaan.” Pig. 3 RaNGe CHART oF GERMAN FORTIFICATIONS ON BELGIAN COAS'1 
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7 Tivier Tf 4 
mene e ety « 


Oast at the ttle Villiage oft Zeebrugee, lourte 
Zeebrugge has no ra 


there is no real harbor. boats entering 


and proceeding to the 


IS probab that the submarines which required 
tered by Zeebrugge, sinc they eould proceed 
easily inland than from Ostend The extent 
jiities provided at Bruges is not known. 


As soon as they decided to make use of the 


the « ntrance at Zeebrugge, as well as the basins at 


supply and maintenance of their submarines, it 


that the Germans protect these two points ag: 
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Alhes n inde p p the harbor 
r serious aa I ( ad the tarted construc 
ng © 4 ' ‘ 0 1) 1915 

lo tt west « e) thie 
primal nd econdal ( ft those 
know? ! } ( 1LO16 While the 
riter \ \ \ March 1918 
e was to B () I I receiver 
1 it! ( (; eT i! 
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Ss t I ake 
‘ ippe ? ‘ 4 ' } ' thy 
1 r ot L918 
LO AR) ‘ 
\s conseque ‘ ‘ 1? etica \ 
iking ar nding exe it Zeebrugge a 
Ostend, no attempt was made to fortify the coas 
other points Lt eaviest of he tortiiications 
ere entered pou ()sten with o hers not 1 et 
ess ellective ibou Zeebru f he p! mary rma 
mer including the heaviest guns, was genera 
lowe ite if distance « ron wo to five } ometers 
on the shore | 38-en l oft the Battery 
to meri if Le ivenboon he farthest 7 
ine was like \ | (ds 1 l | j er é 
This gun could ope gainst both Du rk and 
Y pres nad ad operate ery extensively against 
e ety t Du kirk It S probable. thoug! , { 
OM, BELGIUM ceriall hat this wul OO wT ‘ part 1? é shel] 
! ‘ Yp S whe was be ng reduced 
i I ns lt 19 ) Pha existen ° ras we } own to 
ne Ine oO rmy about VV} Tt the wi er WAS 
associated tor a time in Mareh 1918 


30 batteries OI 


The distribution and ealiber of all of the 


2. All ot the batteries shown by dots wer 


located on top of the dunes and were visible from the sea Those 


s enclosed 1n were Dehind 


rings 


nd had to depend upon the stations located in the dunes for their 


" The Palace 


broad 


observati Hotel Battery of 17-em. guns was in- 


stalied on the 


Hotel. This 


pitz just south of the cit 


Roval Palace 
Tir 


swampy 


promenade tront of the 


just in 


battery was particularly conspicuous, Battery 


vy of Ostend was located in very 
land, and it is understood that a great number of piles had to be 


driven to render the conerete emplacement stabl 
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ing to their usual custom, several meters of earth 
would be placed on the top of this, making a very 
effeetive shelter 


SCOPE OF SERVICE 


The range and scope of service of the various 
batteries is shown in Fig. 3. All of the guns, 
except the 38-em. gun Pommern at Leugenboom, 
were capable of being traversed 360 deg. The 
range of 55 km. reported for the Battery Deutsch 


land seems extreme. Various reports conthiet in 





1 


this respeet, som crediting the batteries with a 


range of 42 km., some with a range of 47 km., and 





Fic. 6 SATTERY DEUTSCHLAND 
Note mouflage, wickerwork, and barbed-wire entang 
attention was paid to the draining of the region aroun sb 
ery and Battery Oldenburg. All ot the other inland batterie 


were installed on comparatively dry and solid gro 
Fire CONTROL 
Fire-contio! siatious, particularly of those batteries located bi 
hind the dunes, were installed in the dunes on either side ot 
Ostend and Zeebrugge. The stations for the batteries about 


Ostend were located, one on the promenade in front and to the 


north of the Royal Palace Hotel near the Palace Hotel Battery, 
and the other in the dune near the Batt ‘TN Petite Irene. Thess 
stations are located in pairs and determine the position and range 
of a target by the method of triangulation, Specially devised 
rapid-operating plotting boards are provided to convert the read 
ings of the observers into ranges and azimuths. Observations are 
made at regular intervals and the resulting data phoned from the 
plotting room to the various batteries which it controls. A third 
auxiliary station was found on the southern edge of the city. 
This probably was to be used in the event that the station in front 
of the Royal Palace Hotel, which was very conspicuous, might be 
damaged. This station was camoullaged as a house, having win 
dows and doors painted on it. The men stationed in it observed 
the boats at sea through an 8-in. slit at the top. The stations lo 
cated in the dunes were entirely covered with sand and it was 
practically impossible to see them from the sea From some 
British officers in Ostend it was learned that the German batteries 
had been able to land heavy projectiles on the decks of some of 


their monitors at 40,000 yd. Somewhat similar feats are reported 


for the heavy guns of some of the German ships. This is excep 
tionally fine shooting and attempts were made to determine the 
methods of fire control employed In operating such ranges. No 
information to the writer’s knowledge has been secured to date. 
The German ships as well as the fire-control rooms of the Belgian 
coast fortifications had been stripped of their fire-control ap 
paratus before being surrendered or abandoned. 


SHELTER 


In all of these fortifications the Germans fully lived up to their 
reputation for being strong on concrete shelters. Numerous sueh 
shelters for the men were found in the dunes and about the inland 
batteries. A partially constructed shelter was found just beside 
the locks at the upper end of the harbor of Ostend. If all the 
reinforcement which was exposed were covered with concrete, the 


roof of the shelter would be about 1.5 m. or 60 in. thiek. Aceord- 


the last report, given 1 the Bulletin Renseique 
mer de V’Artillerie of January and February 
1919. with 55 km. The ranges given in Fig. 3 ar 
in accordance wit the report in the pub ator 
ist mentioned 
\ \ ~ oO (STH " 
During the spring of 1918, Aprii 23 to be exaet 
ipt was made to bloek the harbors of 
Leen rire and Ostend The mol at Zeebruget 
Was nereed and an obsolete cruiser, loaded with 
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conerete, was placed across the entrance of Ostend harbor. The 
boats engaged in these undertakings received. terrific punishment, 
but apparently accomplished their mission. It seems probable 
that had the Allies cared to make the sacrifice, ic would have been 
possible to force either harbor, although it is not very likely that 
they could have retained possession of them for any great length 
of time, At the time of the inspection of these defenses, the 
writer observed the Vindictive still at the entrance to Ostend 
harbor. It had been raised and moved to a position as close 
possible to and parallel with the north side of the entrance. 
In the attack upon Zeebrugge the Vindictive was under the fire 
of a 150-mm. German gun at ranges of from 200 to 500 yd. for 
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approximately one hour. Portions of the superstructure of the 
boat were injured, but the Vindictive was not prevented from 
fulfilling its mission of landing a force of marines from two ferry 
boats which it had in tow. Certain facilities on the mole and in 
the harbor of Zeebrugge were destroyed and the mole was broken 
This mole is simply a wall or breakwater extending into the 
ocean for a distance of about 100 yd. on the southern side of the 
entrance to the harbor, 


DESTRUCTION FROM SHELL Fire AND Bomus 


In spite of the 


fact that a majority of the batteries wi ed 


on top of the dunes and in plain sight of the sea, ther 
dence that any of them were damaged by shell fire lt 
that no firing was done against e¢ Palace Hotel Batt 
the da e tl would be done the large buildings re 
It ts understood or od authority it th Allied st 
i itte Oo both nose batter ied on tl 
is ‘ ‘ al be nad the nes \s early as 191 
CALE | ( il ‘ battery beh 1 the a 
t ‘ ‘ irplar So of the | ir 
5 L 0, ar 4) | s understood tha he 
; ’ ‘ omete t onus if nig ‘ 
el wv bliin lage It is ported th 
i ( ) vie ‘ lls Stl ( ne ¢ i 
1! ‘ i ‘) 4 oe ~ Wwe i “et 
Germans which evidently afforded effeetive protection. J k 
of the Batterv Irene. between the dune and road, a ! er 
steel pots or e«evlinders 18 in. in diameter and 24 i ht 
ere 1 which had been used by the Germans : ng up 
herr smoke sereens. The writer saw many of the hol e by 
irplane bombs and shown in Fic. 30, but could not nv 
single case in which either the inland guns or the gu the 
lunes had been struck bv shell firing from sea or by bombs 


dropped from airplanes. 
The British monitors controlled some of their fire by the scheme 
triangulation. Knowing that the Germans would at once set 
en between the batteries fired upon and 


rs firing, thev were in the habit of placing one boat ot 


pieuous construetior i great distance off to serve a ) ver 
s obser yr boat was so located as to he able to se« 
ike sereer For firing on the heavier batteries behind the 


nes, it was of course necessary to operate by indirect fir 
It is significant to note that when it became necessary tor the 
(rermans to evacuate this area in August 1918, the only artillery 


} 


it thev were able to get out was the railwav artil! 


v ler rom 
e inhabitants of Ostend it was learned that all of the batteries 
tv had beer operated quite continuously ava at the 


\ lied land torees for some davs before the evaenatior 
FINAL DESTRUCTION OF THE BATTERIES 


Just before the area was evacuated, all the guns were destroyed 


vith the exception of the 38-em. gun at Leugenboom. One method 
eems to have been employed on the guns. In each case the ro 
iting band was removed from one projectile, which was rammed 
nto the bore of the gun; a second projectile was then rammed in 
d the gun fired. When the rear projectile struck the forward 
projectile it detonated, and in every case, except in the Battery 
Pommern as noted above, the breech of the gun was completely 
blown off and in most eases the carriage practically wrecked. In 
some eases the forward projectile likewise detonated, swelling or 
tearing off the muzzle of the gun; in other cases it was simply 
projected a short distance out of the gun. The guns and carriages 
after being wrecked were practically valueless, and no attempt 
was made to keep them in condition. 
PURPOSE OF THE INVESTIGATION 

Two investigations were made of these defenses. One of these 

was for the purpose of studying the tactical distribution of the 


entire armament. Until this war it has apparently been an unde- 
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cided question as to whether any point on a coast or any section 
of a coast line can be so fortified as to be impregnable to attack 
from sea. During this war there were three sections of coast line 
that were so fortified as to be considered practically impregnable, 
except at a prohibitive cost, to attack from the sea. These were 
the section of German coast at Kiel, defended by mine fields and 
the fortifications at Heligoland; the Turkish center of Constanti 


nople protected by the tortitications of the Strait of Gallipoli; 


and the Belgian coast protected by the fortifications of the only 
two landing points, Ostend and Zeebrugee lhe disastrous at 
tempt and failure to force the Straits of Gallipoli instilled in th 
Allies a wholesome respeet tor the ditticulties involved ther ind 
to the best of the writer’s know edge no real atten bt was made to 
force the detenses of H¢ rowal and Ive It probabl 

the defenses at Ostend couk be forced if the A 

bee! Willing to pay the pri 

to do so. The investigation on tl cal distrib 
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latter armament was made by Majors Armstrong and Norton, 
Coast Artillery Corps, U. S. A., and their report was published 
in the Journal of the U. S. Artillery during the months of June, 
July, and August, 1919, 

The second investigation was made by the writer for the pur- 
pose of determining whether the Germans had followed fixed 
policies in the designs ot the varmous parts and mechanisms of 
their heavy guns and carriages, for example, cradles, carriages, 
armor, elevating and traversing mechanisms, ete., and for the 
purpose of making a detailed study of these parts and mechan 
isms. With ordnance designers of our own country and of the 
countries with which we have been associated in this war, there 
have been a number of questions on which there has been and still 
is some difference of opinion. Some believe that the eradles of 
heavy guns should be heavily braced by ribs, while others feel that 
there is no reason why they should not be simple smooth eylinders. 
Some designers are in favor of a front-pintle type of earriage 
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taching the breech section by the interrupted-ring method is well 
shown. Che recoil lug has a bearing at the bottom on the two 
sides of the recuperator cylinder for the purpose of preventing 
rotation of the gun. 

Cradle, The cradle is a eylinder ot simple design, having ribs 
at long intervals and a depth of only about 3 em. The walls « 
the evlinder have a minimum thickness of 10 em. and a maximum 
thickness of 13 em. over the ribs, The « 


nion, Fig. 5, is 46 em. and the length 33.5 em.; the diameter of the 


lameter ot the main trur 





small trunnion 20 em. and the length 19 em. The anti-frictior 


mechanism is of the rolling-wedy tvpe. This eradle was pr 
ided with a counterweight identical with that shown on Fig. 6. 
and its front is so designed as to close the opening in the armo1 
turret. Its total length is 3m. and it is provided with brackets for 
the recoil and recuperator evilinders on the botto The eradl 
lined with a bronz Iner, approximately 6 mm. t and 1 n 
length both at the front and rear \ portion « thus er! 


he seen ln | yr » 














l V/ hie ‘ e earri 
brackets on either side o e « ( he he the 
plugs are on the ends of the butters, The reeuperator evlinds 
carried in the center in similar brackets and likewise has a filling ; 
plug on its forward en: Its rear end, whi planed on bot} 
sides, serves as a guide for the breeeh luc. to prevent rotation 
the gun. 
I rata } Ne) ( escrl 
mechanism for the 38-em. guns of the Batté 1) hlane 
only difference between the two is that in this battery there is 
provision tor hand operation. The report found in the offices 
the Belgian Chiet of Artill rv stated that this gun had been orig 
inally provided tor hand operation only, but that within the last 
vear ot the war it has been equipped with motors for electric: 
operation. The maximum elevation obtainable is 45 dee 
hic. 11) Batrrery Devcrscnranp lraversin Vi imism See the description of the traversing 
\ to taken August 9, 1916 mechanism of thi Battery Deutschland There is Proviso oO! 
both hand and power operation of this mechanism The wheel 
vith sin ple tnetion bearines, or at best, roller bearings wit tor hand operation, however, 1s located on the left of the ¢« irriage 
racers of small diameter and more or less erude wheels or largé very close to and on a level with the traversing rack. It is 1 m. 
rollers at the rear of the carnage on which it may be traversed. in diameter. The maximum traverse provided for is about 157 
Others believe in a central-pintle type of carriage with large deg. The center line of this field of fir passes approximately 
roller paths. It is seen at once that there is a vast difference in through Dunkirk. 
the difficulties involved in the manufacture of carriages designed Carriage. See the detailed deseription of the carriage for th 
inder these different principles. Cradles with heavy ribs on the 38-em. guns of the Battery Deutschland. The only difference bi 
side are difficult to cast and do not lend themselves to rapid tween these carriages is in the armor provided on the guns of the 
manufacture. If smooth eylinders will answer just as well, it Battery Pommern. This will be described later under the heading | 
does not seem wise to hamper the manufacturers with the other of Protection. 
design. Front-pintle carriages are in general easier to manufae Emplacement. ‘| emplacement for this carriage is of exceed 
ture than the center-pintle type, hence unless there 





is something very vital to be gained in the central 
pintle type of carriage with its large and difficult- 


to-manufacture roller paths, it would seem that thie 
first design should have preference 
NDETAILS OF THE MECHANISMS OF THE 

VARIOUS BATTERIES 


BATTERY POMMERN 
Gus. This battery, Fig. 4, consists of but one 
ii, Model 1914, Krupp No. 15 L. Its weight is 
47930 kg., overall length 17.13 m. and length trom 
reech block to the muzzle 16.13 m., giving it an 
ettective length of 42 ealibers. It seems to lh 


rnd 
| 


ted in some reports as a 45-ealiber gun Phi 


ing is evidently based on its overall length. 
Lhere are 100 grooves, and the twist of the rifling 
is to the right 1 em, in 10. The diameter of the 
powde r chamber is 42.5 em., and the outside diam 
eter of the breech 1 m. The breech block is ot 





the usual Krupp sliding-wedge type. The design 
of the gun is likewise identical with that of the 
38-cm. guns of the Battery Deutschland, Fig. 6. 
In this figure it will be observed that the breech 
section has been blown away. The scheme of at Fic. 12 Batrery Kaiser WILHELM II, Near Knoc1 
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ingly massive concrete construction. The diameter of tl entral The charges ar hree in number 
pit or well, in which the earriage is placed, is approximately 1 Hutzenkartase ( trie cont ~ 


22 439 m The torm of the pit is not a complete elrele. but a ) Vorkartaseln Chares ; 


shaped as to allow the carriage to be traversed 157 di he 3. Vorkartase Chara containil . 
depth to the level of the traversing rack is 3 m. and the additiona [t seems the t the g 

depth to the floor on which the center pintle rests 1.5 m., 1 vr a S87 ke 118 Ths 

a total depth of 4.5m. On either side there are practica ‘2 h 87ke 11@ OF; leo T 


; 
1 


ical concrete structures, one of which is shown to the right in ] Protectwn LO tect ( perso! 









1, tor the housing of ammunition and personnel ()) tr ! iwainst re! ) i cra nhac . 
is tor projectiles, the other for tools. Between thes« \ ‘ 
tures at the front the re 18 a econerete parapet 2 n hyper 2 = ’ 
{ The earth slopes gradually away from the top i be 
peta ( front. dropping ibout to the PVE ot th 
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iy T = ay oe te 
onnel OTIZINAaALLY Provided Te operation ot the 1 ‘ ‘ : : moe + Y Weseh 
was operated by hand was one captain, two lieute: 5, 
commissioned officers, and one hundred and sixty f Atte 1 ] . MrcHANIS (SecTION) or ¢ MAN 
rovision was made for electrieal operation ot the Vario Moun i : SAISER WILHELM II 
ehanisms, the personne Was reduced to one eapta 
its, five or stx non-commissioned officers, and seventy met gun, but that this ease ne r projectile detona 
lhe shells tired by the 38-em. gun are as follows struck thy parapet in tront Neither project! could be 
henes = i> ho detonated | ‘ l vas ra oY 
a Oo oas ext en wher ome fragments v 
1) or eS We! t) back nto the bore, seori it deep 
‘ Bat biey Dt is LIND 38-CM ty ‘s.| 
8 Sp. ¢ I f Gu See the description ot the 38-em. gun of tl RB 
piper dhsseng _ 7" Pommern The design ot these four guns is identical wit 
D without se 60 ’ , . r ~ ’ 
ipeeagae talge design of the Model 1914 Krupp Gun, No. 15-L. The gun, Fig 
- 8 cm. Sp. Gr. L/4 B 4. Ki : gu 
Hauhe) with double 1 7 6, is Model 1916, No. 36-L eight is given as 77,56 ‘4 
e false ogive i Sp. ( K Chis is Gun No. 4 of the batterv: No. 3 is likewise a Model 1916, 
- Without false og and numbered 35 L. Gun No. 2 is Model 1916. No. 41-] 


Gun No. 1 is Model 1914, No. 9-L 
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Each of these guns had been destroyed by the characteristic 
German method of placing one projectile in the bore of the gun 
and firing another projectile into it. This procedure had resulted, 
in this case, in the blowing off of the entire breech and in the 
wrecking of the carriage. There was little evidence that any of 
these guns had been used to any great extent. The lands and 
It was evident 
that such damage as-was visible had not been caused through or- 
dinary fire. The width of the lands is 6 mm., and the depth of 
the grooves 3 mm. 


grooves were in well-nigh perfect shape at least. 


Cradle. The cradle on each of these four guns is identieal 
design with that of the 38-cm. gun of the Battery Pommern. The 
counterweights on the Battery Pommern and Battery Deutsch- 
land cradles are identical. The one point of difference between 
the cradles of three of these guns and the eradle of the gun of the 
Battery Pommern is in the lack of any provision for the reduction 
ot the friction of the trunnions. In Fig. 6 it will be observed that 
there are no auxiliary trunnions and no frietion-redueing mechan- 
ism. There is no frietion-reducing mechanism on Guns Nos, 2, 3, 
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BATTER) 
Diagram of Battery Kaiser Wilhelm II 


nd 4, but Gun No. 1 has one identical with that of Battery Pom- 
mern, Fig. 5. This omission of anti-friction devices on Guns 
Nos. 2, 3, and 4, which by the way are Model 1916 guns, can 
hardly be attributed to the lack of time for the installation, sine« 
the small amount of machine work necessary in the shop might 
have been handled without difficulty, and the work finished in the 
Apparently they preferred to rely on a surpius 
of man power elevating their guns. 

Recoil Mechanism. 


recoil cylinders and one spring pneumatic recuperator eylinder, 
all 


field if desired. 
The recoil mechanism is composed ol two 
located at the bottom of the cradle. It is identical in design 
with the recoil mechanism of the Battery Pommern gun. 

Elevating Mechanism. The elevating mechanism on each of 
these guns, as well as on the 38-cem. gun of the Battery Pommern, 
is composed of two large telescoping screws, the larger screw pass- 
ing through a nut earried in an oscillating bearing at the bottom 
of the carnage. The larger of the elevating screws can be seen 
about in line with one of the elevating and traversing handles ai 
the bottom of the carriage in Fig. 6. The larger of these two 
screws is about 37 cm. in diameter and the smaller about 20 em. 
The large nut in the oscillating bearing is driven through eross- 
shafts either by the motor or by the hand mechanism which is 
used likewise for the traversing mechanism. 

The maximum elevation at which the gun is operated is not 
known, There were no elevating ares remaining on any of the 
cradles that would indicate to what extent they could be elevated. 
It is assumed, however, that the maximum elevation obtainable is 
the same as that in the Battery Pommern gun, which is 45 deg. 
The box just to the rear of the camouflage near the bottom of the 
carriage, Fig. 6, is the housing for the clutch connecti g the ele- 
vating mechanism with either the motor or the hand v sive. All 
of this mechanism is duplicated on the left side of the carriage. 
The motor driving the elevating and traversing mechanisms is on 
the same platform as the transmission box, but, as will be seen, 


ENGINEERING 


THE JOURNAL 
Am. Soc. M.E. 


it is practically hidden by the wire camouflage which has fallen. 
The various details of the traversing 
mechanism are shown in Figs. 7 and 8. 
its operation by hand as well as by motor. 
is operated by eight men. 


Traversing Mechanism. 
Provision is made for 
This hand mechanism 


The rear of the carriage is supported on two heavy rollers 96 
em. in diameter by 23 em. on the face which are carried on 21- 
em. spindles. A complete cireular steel bearing plate is bolted 
to the first shelf of the pit. This plate is 12 em. thick by 1 m. in 
width, and a traversing are made of three angles and a series of 
5-em. steel pins is bolted to its outer edge. The star traversing 
pinion, 21 em. outside diameter, meshes with this rack and is 
driven by either the motor or the hand mechanism. The radius 
to the center of the traversing rack pins is 10.439 m. 

Carriage. The carriage is entirely of structural steel (see Fig. 
6). It is of the front-pintle type, the front being carried on steel 
balls. The ball path is 2 m. in diameter and the balls, whieh are 
separated by a bronze distance ring, are 15 em. in diameter. The 
pintle, which is not much less than 2 m. in diameter, is a part ot 
the base ring which is bolted to the top of the pedestal, Fig. 9. 
The pintle projects into the racer a distance of about 12 em. with 
which it comes into direct contact on firing, thereby transmitting 
the horizontal component of the shock of recoil 1 A age 
and concrete base. As noted under Traversing Mee nism, the 
rear of the carnage is supported on two rollers 96 em. in diameter 
These rollers have a face of 23 em, and are carried on steel 
spindles 21 cm. in diameter. The distance between the centers of 
these spindles is approximately 3.3m. The rollers appeared to be 
perfectly evlindrical, with rounded edges. The construction of 
this carriage for one of their heaviest guns is exceedingly simp): 
The only heavy eastings are those for the pedestal, the base ring, 
the elevating oscillating bearing, and the trunnion bearing. The 
only parts of the entire mechanism which obviously require fine 
machine work are the trunnion bearings, the heavy steel balls, and 
the ball paths. 


Emplacemen With the omission of the heavy concrete strue- 
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Fic. iS) TyPicAL AMMUNITION StTorES SYSTEM FOR GERMAN COAS1 
DEFENSE GUN 
Plan of one gun in Battery Kaiser Wilhelm II. Sect on through store 
house cut about 8 ft. above ground 


tures described under Battery Pommern for ammunition and per 
sonnel, the emplacements for the Batteries Pommern and Deutseh 
land are nearly identical. Battery Pommern was finally fitted up 
for electrical operation only, and most of the mechanism for hand 
operation is removed. In the lower part of the Battery Deutsch 
land pit a wood floor made up in sectors raised the floor to sueh 
an extent that the men operating the traversing and elevating 
mechanisms would be on the proper level. The pit was filled with 
yater at the time of the inspection to such an extent that thes¢ 
sectors had come loose and were floating. The emplacement pro 
vided for 360 deg. traverse of the carriage as against 157 deg. for 
the Battery Pommern. 

Ammunition-Supply System. See the description of the ammu- 


nition-supply system for the Battery Pommern. There was no 


evidence of any provision for any mechanical handling of the 
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projectiles except in the litting of them from the floor to the 


storehouse and placing them on the shot trucks. Betwee (uns 


Nos. 2 and 3 of this battery there was found a practi hell 
ramming tray his tray comprises a steel trough about 10 ft 
long with an ordinary railway-car buffer at the end. A shot truek 
carrying a projectile with a false ogive is shown in Fig. 10 
Protection. It is significant to nete with reference to the three 
ot the newest of these guns, that is, Nos. 2, 3, and 4, t there 
was absolutely no protection provided either tor the gun « rriage 


or personnel Kvidence of their scheme of camoutlave « still 


be seen in Fig. 11. This camouflage was unable to hide 1 uns 
from the air photographe rs, as this photograph (Fig. 11), taken 
on August 9, 1916, shows the emplacements quite plai: In 
spite of this fact there was no evidence to show that ! t the 
guns or emplacements had ever been damaged either by shell fire 
from sea or by bombs from the air. Several holes tha : been 
made either by bombs or by shells were visible in the ds in 
front of the guns. Gun No. 1 was protected with 6-« irmor 
in the same fashion as the gun of Battery Pommern. Gun No. 1 
of this battery and the 38-em. gun of the Battery Pommern ar 
identical *n design throughout Both are Model 1914 guns, and 
it is probable that the hand elevating and traversing meclhanisn 

of the Pommern gun were identical with those of the D chland 
guus before the electrical equipment was provided 

Thscussion Significant points with reference to 1 matters 
are that guns Nos. 2, 3, and 4 are not provided with er trun 
nion anti-triction devices or positive protection Int! form ot 
steel armor 

| Ix ER Witnetm I]: 305-m (j 

Gun. With each of these four guns, Fig. 12, the me of 
destruction was so effective that it was impossible to tine bree 
after a half-day’s searel It is assumed that th vere ot 
model at least as late as 1916. The Bulletin de Le) nement 
de l’Artillerie states that they were 50 calibers im | One 
breech block tound later was of the usual Krupp sliding-wedge 
type. The guns are rifled with 88 grooves and thi st of the 
rifling is to the right 1 em. in 10. Projeetiles foun the store 
house had two rotating bands, from which it may be assumed that 
the pitch of the rifling is uniform. 

( radle The cradles for all of these guns are smoot! nders, 
the walls of which are 10 em. thick. The brackets at the botton 
of the eradle provided for the recoil and reeuperato nders 
are quite similar to those of the 38-em. gur rhe t { the 
eradle is provided with a snmeld (see Fig. 12), whi closes the 
opening in the armor The cradle is likewise pro with 
heavy counterweight, which can also be seen in | 2 Ihe 
anti-friction device is of the rolling-wedge type. It eant 
hat in this ease the auxiliary trunnion is but slight diam 
ter than the main trunnior In practically all other es ob 
served, the diameter of the small trunnion was approx ( One 
alf of the diameter of the large trunnion. 

Recoil Mechanism The reeoil mechanism for this gu sou 
general a duplicate of that for the 38-em. gun. The breech lug, 


with the method of attaching the recoil pistons, and bearing 


; 


of the lug on the recuperator eylinder to prevent rotation o! the 
In contrast to the 38-em. gun, in 


gun, are shown in Fig. 13. 
which the recoil pistons pass through holes in the recoil lug and 
the reeoil lug bears on two planed sides of the recuperator cylin 
der, it will be observed in this case that the lug is slotted on the 
sides to receive the recoil pistons, and the bearing on the recupera 
tor eylinder is circular instead of flat. 

The outside diameter of the recoil evlinder is 38 em. and the 
length is 1.68 m. The diameter of the piston is 15 em. and the 
length of recoil 1.37 m. These cylinders are both smooth forgings, 
with flanges at the front bearing against the cast bracket on the 
cradle. There was no evidence of a counter-recoil buffer. On 
the front end of the cylinders there are filling plugs similar to 
those found on the 38-em. cradles. The single reeuperator cylin- 
der is likewise a smooth forging, with one large flange on its 
forward end. It is of the combined air-spring type and is ap- 
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proximately 1.6) em diameter Dy ap a j ‘ his 
cylinder likewise has a tilling plug at the front end 
KRlevating Mechanism. The ele Vating mechanisn or these 

Is In principle the ame as that for the 38-er ! Vi ount 
The desigus of its deta . SHOW! ! ios 1b and 16. are vever. 
quite different Apparently it was operated entire hand 
There are two two-ma handles below the deck ot the carriage 
for rapid elevation, and above the deck a single handwheel of 
large diameter for final and careful setting. The eluteh for shift 
ing from the low gear to tie high us located below deel Motion 
is transmitted from the andwheels to the horizontal shaft at the 


bottom and through the bevel and helical gears to the two pinions 


on the main horizontal elevating shat The two straight rach 
which in this case are horizontal, are connected to the crosshead, 
which slides on a single round shatt as a ruil see | oy 13 
This crosshead in turn transmits motion to the gun throug thie 
two connecting rods The two racks have wuides or the top, 


which slide in ways in the forward support of the main horizontal 


ouide shatt see Fig 16 It was not possible te ‘ to thre 

















hic. 19 Barrery KAIseER Witnetm I! 
\ir photo taken August 9, 1916 


gun, and the ratio of the gearing is not known Chis mechanism, 


together with its companion mechanism on the 38 en 
mount, is quite unique among the mechanisms observed on all 
German artillery. The reasons for the design seen on the railway 
mount seem obvious, but the same reasons do not hold on this 
carriage. Certainly a simpler mechanism of equal efficieney could 


have been provided. The maximum elevation obtainable is 45 deg 


Traversing Mechanism. The traversing mechanism, Fig. 16, 
is operated both by hand and motor. The roller track is set in 
the conerete emplacement. In this ease, contrary to the design 


of the same mechanism for the Batteries Pommern and Deutseh 
land, there is no traversing rack provided in connection with the 
roller track. Motion is transmitted through chains and gears from 
the motor or handwheel to the traversing pinion, which meshes 
4 rolle rs. 


with the two gears bolted to the faces of the traversin 


The simplicity of this mechanism is very striki especially for 
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this 


guns of Apparently it 
would not have been retained in a gun of such value. It 


size. worked satisfactorily, or 1 
is cer 
tainly worthy of serious consideration for similar carriages for 
An azimuth eirel 
walls of the concrete emplacement about two feet from the top. 


our own service. is embedded in the vertical 


An indicator is provided on the rear of the carriage with a ver 
The 


beside this indieator. 


tical wire quite close to this azimuth cirele. switchboard and 


seat for the traversing operator are located 
Carriage. 


steel. 


The earnages are constructed entirely of structural 
The side girders are in three main sections comprising a 
central section of uniform depth, 
support, The pintle bearing 
is of the ball type, the balls being about 15 em. in 
this case the racer serves us a 
against 


lor 


a top brace tor the trunnion 


and a bottom section tor the pintle. 


, 
llameter. ly 


having a 


positive 


hearing 


the base ring 
the transmission ot 
the horizontal 
of the 


the 


compo 


Loree ol 


nent 
recoil into founda- 
tion. 
Ammunitior Supply 
The 
the Battery 
Wilhelm II is 
Fig. 17. 
Storehouses are located 


on the left of each gun 


System. ceneral 


plan of 
Kaiser 


shown in 


and the main storehouse 
is 100 m. to the left ot 
the battery. The 


row-gage shown 


nar 
line, 
from the 
main storehouse, passes 


extending 


through each auxiliary 
storehouse. A_ typical 
plan of one gun and its 
storehouse is given In 
18. The 
narrow-gage 


Fig. double 
lines 
shown passing through 
are thi 


the storehouse 


same as those shown in 
These stor 


of 


Fig. 17. 
nouses are excellent! 
construction and ar 
of the 


storehouses 


typical desig? 
of the 
of the heavy bat 
teries inspected. The 
plan for the Battery 
Deutschland is almost 


lol 


most 


lic. 20) DETAILS O1 


1 Elevating Racks 


identical. The external B Trunnion Anti-Friction Mechanis1 
plan for the Battery 
Pommern is slightly different, but the interior arrangement 
well nigh the same. 

Projectiles are transported from the main storehouse to thi 
individual storehouses on narrew-gage railway trucks. From 


these trucks they are carried by means of an overhead trolley 
through openings in the walls into the projectile rooms, where 
they are stacked two high. Later they are picked up and carried 
by the same trolley inte the corridor just outside the shell room 
and placed on the shot trucks. The table of this truck is quit 
broad and the shell is placed on one side, where it is held by two 
arms until it is to be rammed. 


The truck is provided with a 
shelf, presumably for powder. 


There was no evidence of any 
scheme of handling the ammunition except by hand. 


that the projectile was probably rammed by eight men. 
are loaded at zero elevation. Another practice shell-ramming tray 
yas found beside one of the emplacements. 

Emplacement. The design of the emplacement for these guns 
is shown in Fig. 12. It will be observed that all the space about 


The rammer 
found beside one of the guns is of such a length as to indicate 


rhe guns 
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the gun leading to the ammunition storehouse is floor 





erete. In this respect the emplacement differs trom that of the 
Battery Deutschland, in which the conerete work did net ext 
much beyond the vertical walls of the pit. It is not know st 
why the walls of the pit are higher m front than in the rear, as 
there seems to be no particular reason for it. The depth « 
pit to the roller path is 2.4 m., and the total depth 3.61 
Protection, Each of the four guns of this battery is protec 
with 6-em. flat armor. The guns and earriages were likewise elal 
orately camoutlaged to hide them from the sight of the ain 
but air photographs taken on August 9, 1916, one of w 
reproduced in Fig. 19, mdieate that it was perte possi} 
see the emplacements In spite of this there was no « dence 
anv ot these MunNns, CArTIMGes, oO tplacements had ever bee 
wed by shell fir 
Seu rT ny ) " 
il rpla - » 
were ) 
al ut l I ( 
emplacet nis Vv 
hay have hb 
) elt I am) 
shells. A 
at hol \ ‘ 
“On a } 
rea 
P . 
25 (y ‘ 
' Vl, 
(ru? 
the mou 
see Fj ‘) 
caliber 
Model 19 } 
bers Lot i 
Yi; . 3 ~ 
rm S 
prees D 
oO} il Ix 
‘ res 
ZS0-MM. GERMAN Lal yY Mount = T 
C Base, Ball B s ed R hao, Me 
D Emplacing J The reeoil me - 
is oO ‘ ‘ 
tic type, and comprises one pneumatic ree rator « 
mounted at the bottom of the eradle in the center an 
hydraulic cylinders likewise mounted on the bottom of the 


and on either side of the reeuperator cylinder. 


Elevating Mechanism. The elevating mechanism, shown in I 


20-A, comprises two straight racks engaging with two p 
enclosed in floating housings and attached to one shatt. ‘1 
shatt is connected by means of a worm, wheel and shaft, and o 
the right side of the gun with elevating handwheel shown nea 


the elevation quadrant. This is the only railway 


mount so f; 
observed in any of the armies in which the attempt has be 
made to use this straight rack, which is much more easily machin¢ 
than any of the usual curved elevating racks. 
of which t 
back of the rack rides and which hold the rack in periect mes 
with the pinions. These two racks 
heavy pins to the rear of a cradle. The cradle trunnions are. pro 
vided with an anti-friction device of the type shown in Fig. 20-B. 
Traversing Mechanism. 


On the under sid 


the floating housings two rollers are earried on 


are attached by means of 


Two traversing mechanisms are pro 
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ided on the mounts used in these batteries. The orn ed Emplacement. The construction of the emplacement, which is 
permit the mount to be fired from its wheels o1 ndard typical of the 16 emplacements found along the coast, is shown 
rack. This mechanism permits the car body to be rotated about in Fig. 21. The two short sections of rail are carned by a steel 
the pintle or kingpin of the front truck, and atfor total plate which rests on top of the base for support as the mount 
raverse of 2 deg... that is, 1 deg. on each side of the center line. passes over This steel plate was blown off when the Germans 
iL [ie other mechanism permits the mount to be rotates it a wert demolis} Ing the emplacement. he standard rage track ex- 
entral pivot attached to the car body. This mecha ords tends a short distance beyond the emplaceme nt to receive the for 
160 dew. traverse and is the only one with which we ar rned ward truck when removed from the mount The mount is run 
n the use of the mount for coast defense. It comprise enter into place with the emplacement arranged in general, as shown 
vot and two rear support rollers. The center pivot, y -C, in Fig. 21. The small sections of track of the center are then 
prises a base 1.78 m. in diameter which bolts to the ind removed in order that the pivot may be lowered on to the stru 
form bv 20.6-em. bolts his base contains a pint it tural base by means of the lowering serew and bolted fast b 
e mount rotates and supports a ball bearing teer 21 bolts. Four special jacks of the design shown on Ff 20-D 
balls on which the swiveled racer carrying the 1 and attached to the Jacki heams located under t} front 
racer is carried by means of its trunnior ! ( ng 
bottor Oo e side trunnions | i ‘ —E - 
" Are ff £ ——_ 2s ] 
‘ e! ‘ plane is well Ss rotate - Shi IPCRELIVS 
, | Aer oe ee , AM ORT EO ! 
out th hase The rear end ot the mo a | one. =e Seemann aun s70ee 
} { datio hy 4 rollers 60 el : a Aa N, | 
— a5 ip, 
iT he tace, the housing ot whi ail . a 
2 gill = —~sfelh, 
: ! i e rollers are set o7 ira Ss ol «ho ( $ Fa acne sees ho 
1 lo thie ace ot ea re el pu ( | a 4 an 4 ~ 4. y +m 
’ : } ¥ ACOWNY: CEMENT 7 EY Live 
. \ single pinion placed between these spur gear - | 
; ; ' ‘ a “ | 
of them is driven trom the hand mecha: cl \s dks rg PO eEPe Nee MAO 
he vunt lwenty-four turns of the handle ee J 
( e] er An azimuth eirele was tound p hie ae nanan 7 en! SS NE 
roller track It seems unlikely, however, that evel | 
ed xeept tor approximate settings of the mount, it 
I'l ATTY ene” | 
l¢ doubt the mount was laid exact n i ! I eans Lif OF pugs OL ev eucer | 
O0,OO0 
a panoramic sight and an aiming point pt a pee 
Gun Carriage. The gun is carned in a cradle ot ! - | 
. Vers SEA | 
rical design, which is supported by means ot 
bearings attached to the side girders ot the car bod ‘ race | 
s provided with a heavy counterweight just above t! nions — Te —— —_ _ 
raise the center of gravity of the tipping parts ent to Fic. 22 PLAN oF BATTER *REUSSEN (28-CM. RAILWA GUNS) 
permit easy elevating and depressing Kacl f the tr oO 
s provided with an anti-fmetion device of the desig: vn ou rear of the mount are ther ale own and the mount is raised 
I 7. <V b. The car body is built up of two single-wel I ial by them suihecientiv to permit the truekKs to be removed, as well 
I 
de girders carried by a sermes Ol structural-stee! 1 soms as the two sections of track connecting the center with the rin 
deck plates, and the ear platform is covered wit rol of the emplacement. The entire mount is then lowered until th 
the traversing roller housing and center pinion bearings ar rear rests upon the central track by means of the rollers, and th: 
the bottom of the side girders and serve t l el t forward end rests on the 16 steel balls in the central pivot 


ends of the ear body. The ear-traversing mec! forms brought in, and likewise with reference to the coast line, is shown 
if the upper center plate of the rear tru in Fig. 22 wo spur lines are run in from the main lin It 
s not quite clear why this was done It would 


obviously have been possible to run short lines 





Jacking beams, which in the case of the mount examined had the The general location of the emplacement of this battery with 
cks attached (see Fig. 1), are carried under the forward and — reference to the main railway line on which the mounts were 
to the two guns on the left from the spur line in 
the center, which line, as will be seen from the 
| tigure, has been used or ly tor the two guns on tae 

: 
immunitior Supply System, The location of 
the ammunition storehouses and the narrow-gage 
| connections with the emplacements is shown in 
Fig. 22. In each case the standard-gage line runs 
at the rear of the simple concrete storage houses 
which are provided with two doors both at the 
front and rear. The powder is kept in the one 
storehouse and the shells in the other. The double 


line of 30-em. track connects the storehouses with 





the two emplacements. These narrow-gage lines 
connect with a turntable just inside the wicker 
protection. A complete cirele of narrow-gage track 
is provided about each emplacement, making it 
possible to supply shells to the mount in any posi 
tion. There was no evidence of any scheme of 
storing the projectiles or powder closer to the 
mount than the storehouses. Evidently a sufficient 
number of shot trucks are provided for these nar- 
row-gage lines so that the shells can be provided 
Fic. 21) EMPLACEMENT OF BATTERY PREUSSEN directly from the storehouses at the maximum 
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spite of this, air photographs taker 


firing rate of the 


camoutlaged, 


gun. ammunition storehouses are well 
put in 
clearly indicate the positions of the guns as well as t! tore 
houses 


Protection. [ 


ie gun crew was protected to a certan by 
the light metal cab on the mount. The mounts wer eWise 
screened with wire and brush, the remains of which ean | oe 
in Fig. 21. In spite of this camouflage, air photograp! wed 
quite clearly the position of the emplacements. There was no 
evidence ot damage from shell fire or air bombs on thx 
ments or storehouses. A heavy concrete earth-covere 
quarters shelter with te lephone connections trom the Ise ? 
stations in the dunes and telephone connections to iS 
guns was provided between the pairs OL guns. In the rT 
each emplacement there isa cable through the central »p 
which « carries the telephone connections be 
quartet! Bi 

BATT | ’8-CM. G 

(ru | sa ftour-gun battery, 


191] gun ot the tour wl 


imil eta shown in Fig. 23, is Model 1911, N Its 
ierlit SS.S75 ke The length of the tube from the 

breech block to the muzzle is 11.220 m., and the over 
e gun is 11.950 n There are SO grooves, and t! 

rifling is the right 1 em. in 10 The diameter ot ! 


The breech is of the usual Krup; 


vedge ith the 38-em. gun found on the ra 

he tube « ri as lengthened from firing, thereby si c 
e forw: hoop a noticeable distanee from the hoop ul 

Apparent these hoops are not locked to each other el! 
xtension « e breech jug is machined to bear against 


eC! irtaces of the lower recuperator cylinders, | 
nting rotation ot the vun. The run does not show s ‘r} 
4 it wear, bot the lands and the yrooves being quite 
(rad The cradle is a smooth eylinder with wa 
ik and is lined w bronze liners about 6 mm. thick | 
rth at both the torward and rear ends. The trum 
noticeably close to the forward end Phe ) 
e is the rolling-wedge type There were n 
I ! aesign, and no sketch nas beer made 
WV ; m lhe recoil mecha Ish Comp! 
ders located on the top and bottom of the era four 
perato. inders. The two reeoil eylinders are 
earrie n the east brackets on the top and bottor trie 
he ength, not including the buffer, is 1.22 m.., the 
rth of the buffer is 24 em. The piston rods, 11.5 
f I : rough holes in the extensions ot the br 
! recoil 1s approximately 76 em. The four 
r ©\ ne rs are placed svmmetrically above and belo ; I 
er €\ é ire combined spring al d air re iperatol 
ower are spring only A common air line is conneet 
Ss oT orward ends of the upper two evlinders | 1) 
ed that the air is supplied from bottles since ther no 
ence oO n air pump about the earriag Both aly 
aN wo rods connect the extensions of the breech 1 { 
sheads ttached to the piston rods of the reeuperator « I 
These rods taper from 4 em, at the erossheads to 5 at 
breech lug, and are turned down to 4 em. throug 
ihis design strikes one as being close to the 
places these rods, which are not of verv creat dia 
inde compression, 
i ting Mechanism. The elevating mechanism is op te \ 
power only and the ratio of the gearing 1s five turns of the 
iwheel for 4 deg. of elevation. The el vating rack ( 
though east in one piece. Identical pinions on the san . 


with these raeks. The range ot 


el vation 1s 


fraversina 


Vechanisin The 


at found on the guns of the Battery 


traversing mechanisn qu 


llar to t Kaiser 
Details of this traversing mechanism are shown in Fig. 2 


\s with the 305-mm. battery, there is no traversing rae 


ENGINEERING a 


The 
handwheel located on the left side of the earriage and about 
the 


attached 


to the roller path. operation is by hand only 


Irom a large 


level with the roller path. In the ease of 305-mm. ear? 


ages, 
the single pmion meshed with spur ge: 
In this from the larg 
handwheel is transmitted directly to only one of the four rollers 


irs to the face of 


the two large rollers, case, the 


; 
motvlon 


on which the rear of the earriage is supported Although the 
mechanism was seriously damaged, it was possible to traverse the 
carriage just tar enough to indicate that ons man could operate 
the mechanism without difheulty 

(Carriag It vas no msibie to eure wl i moto 
these mounts as would show satisfactorily the construetior thy 
carriage In general, the design is not unlike that of the ear 
riages for the 305-mm. ¢ur There are two mail r ( 
which is in three sections: a central section of unifon 
top section tor thi trunnion s ipport, nd A bottom sectr ‘ 
ing the pivot, It IS ade of standard structural plate 
throughout. The racer is attache ral ol hicl 
ported by its trunnions i hea ! ! pearing id 






I 12 /4ae | a . / 
i GO 








BATTERY 


rirpirz, 280-aM. Gun~ Tra cree ¢ 


the earrniage The design of the 


is not at all unlike that found on th 25-¢em. railway mou! 
Em) aceme) |’ i emplacement Is qu Té sir nl le 
ready described for the 305-mm. guns. The traversing roller pat} 


is practically identical and the general dimensions of 


the pit are 


nearly the same. Again, there is a 


raised section of conerete ir 

front of the gun, the purpose of which is not apparent It is 
inderstood that unusual difficulties were encountered in construc 
ing these emplacements, inasmuch as the ground is quite swamp : 
and it was necessary to drive numerous piles in order that the 
emplacements might be sufficient], stable 

Lmmun n-Supply Susten The ammunition-s ipply sy m 
or this battery is quite similar to that shown and deserihs for 
the 305-mm, gun. The shot trucks are of th Same desig? 

Protection, Each of these four guns is armored with 6-em. flat 
arinol In Spite of the camouflage, the remains of whic! ca ne 
seen in Fig, 23, legible air photographs were secured on Aucust 
9, 1916 (see Fig. 28 The camouflage is earried on a trame 
work attached to the carriage and rotates wit Most of the 
concrete work about the funs 1s compl tely de molished, but there 
is no evidence that would indieate to the writer that anv of tl} 
lestruetion had heen effected by shell fire [rom the sea [t 3 


certain at least that none of the carriages had been so str 


damaged. There are numerous holes to the front and re ar of the 
atteries that were probably made by air bombs 


Batrery Gropen: 28-Cu. Morrar 


lop 


(Carriage. These mortars are supported directly by means 
of trunnions on a structural-stee] top carriage of t} 


in Fig, 24, 


the main earriage by means of four roll 


e design show: 


The carriage was supported on the inclined sides o 


ers, TWO Or eneh sid 








MECHANICAL 


Recoil Mechan 
evlinders, the pistons of which were attached to the forward ends 


The recoil mechanism comprises two recoil 


of the main carriage body; the cylinders are carrned in the sides 


of the top carriage. The length of recoil is estimated as 1 m., 
the gun returning to battery by force of gravity, On the front 
of the main carriage, there are tour butfers, each mac up ol 


seven pairs ot Belleville washers 15 em. in diameter by 5 mm. 1 
thickness. 

Klevat Mechanism. The elevating mechanism comprises a 
single cireular rack bolted to the gun 
pn the top carriage. The 


one ism is located on the 


ng 
and meshing with 
ion on a horizontal shatt in handwheel 


1 
right ol 


slat 


On the 


rating the elevating mecha 
e carriage on a platform rotating with the carriage. 
the horizontal shaft in the top carriage, there is a worn 
with the 


which the 


worm éarried on a long shaft parallel to 


rolls. The worm is 


nelined rails on top carriage 


























Ii 


August 0, 


2S) Barrery TirRprrz 


wie 
Lit, 


Air photo take) 


simply keyed to the shaft, moving with the top carriage as it re 


This is the only elevating mechanism observed in which a 


coils 


slip friction device is provided. This slip friction device provides 


for the slipping of the worm on the end of the horizontal shaft 


through the top carriage, In includes two sets of Bellevill 
washers. 
Traversing Mechanism, The traversing mechanism is made up 


of one rack attached to the base ring, a traversing pinion, ve1 
tical shaft, and simple spur-gear mechanism leading to the hand 
wheel. There is nothing unusual in the design and from the con- 
dition of the carriage, it was impossible to traverse it to learn the 
ratio of the gearing. The extent of traverse is 360 deg. 

Carriage. It is believed that the carriage is shown in such de- 
tail in Fig. 24 as to make any lengthy description unnecessary. 
The diameter of the ball path is 3.5 m. and the balls are about 10 
em. in diameter. The carriage is constructed throughout of stand- 
ard structural steel. 

Emplacement. The pit is 6 m. in diameter and 1.5 m. in depth. 
In front of each mortar there is a concrete parapet about 5 m. 
high having a slope of about 45 deg. A part of this parapet is 
shown in Fig. 24. It is evidently a continuation of the concret: 
storehouse which is covered with earth. 
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Ammunition Supply Syste m. The ammunition supply System 


is also shown in Fig. 24. Between the shell table and the road a 
narrow-gage line can be seen which leads to the main storehouse. 
At the end of the shell table on the concrete floor there are guides 
to place the shot truck in loading projectiles from the table. It is 
assumed that the mortars were loaded at zero elevation, although 
this is not certain, The shot truck is similar in design to those 


used with the 38-em. guns and shown in Fig. 10. Since the powde: 


+ 


charge is not of great weight, it is probable that it is carried in a 
two-man tray. 

Protection. thes« 
been mentioned under the heading Emplacement. 
although it 


camoullage was provided. It 


The only protection afforded mortars has 
There was no 
is assumed that som: 
that no 


There is 


evidence of any camouflaging 


4 


sort oi Is quite et rtain 


amount of camoutlage could effectively conceal them. 
r been either struck 


no evidence, however, that anv of them had ey 


Or damaged by she] fire or bombs 
| ERY GO EN 17-CM. G 
Cri, All ol he vwubns OL this battler set | ) ure \l uel 


1914, and the gun ex 
weight is 10,701 ke 


ined in detail is Model 1914, No. 71-L. Its 
be 6.44 m., and the total 


the length of the tube 


length of the gun 6.980 m, There are 52 grooves and the twist of 
the rifling is to the right, 1 em. in 10, The diameter ot the powde: 
chamber is 19 em. and the breech is of the standard Krupp sliding 
wedge type. 

(Cradle. Yhe eradle is identical in design with the cradle 
with the Zl-em. railway mount. There are two hydraulic butter 


cylinders, one on Lhe lop and the other directly below the cradle, 


and each is attached to che cradle by a heavy pin about which it 


Four spring cylinders are arranged 


The 


can rotate in a vertical plane. 
about the cradle symmetrically, two above and two below. 
diameter of the trunnions is 22 em. and the length 15 cm. 
Recoil Mechanism. ‘The outside diameter of the recoil cylinde: 
is 25 em. and the estimated length of recoil 40 em. As 
before, the recuperator cylinders are four in number and they 
1.6 m. in each 
cylinder, the mean diameter of the outside springs bemg 17 
diameter of wire 2.4 em., and pitch 5 em. 
the inside spring is 11 em., the diameter of the wire 1.5 em. aid 
Tension rods connect the 
of each spring column with the recoil lug. 
Rlevating The 
circular rack bolted to the side of the gun near the breech. 


noted 


are in length. There are two columns of springs 
cn., 
The mean diameter o! 
the pitch 3 em. crosshead at the front 
includes a 
The 
pinion meshing with this rack is driven by an electric motor ca: 
ried on the part of the carriage below the floor. 

Traversing Mechanism. 


Mechanism. elevating mechanism 


A complete circular rack is attached 
to the base ring. The traversing motor is carried on the section 
of the top carriage which extends below the deck and connects 
with the traversing rack through two sets of bevel gears and on 
The entire original gun and turret mechanism, with 


out any modifications, were installed on the concrete emplacement 


spur gear. 


as shown in Fig. 25. 
Carriage. The one detail of the carriage which seems of in 


terest to describe is the traversing ball bearing. <A portion of 
the light shield protecting the bearing has been torn away ap 
proximately at the center of the turret, and almost above the long 
exposed anchor bolt. It was found, on removing this shield, that 
the carriage is provided with a double ball path, the diameter of 
the outer path being 3.2°m., and the inner path 2.8 m. The ba 
in the outside bearing are about 5 em. in diameter and in the in 
side bearing, 7.5 em. 

Emplacement. These guns, all placed in the shore dunes at 
Zeebrugge, are easily visible from the sea. The conerete emplac 
ment shown in Fig. 25 is about level with the top of the dune. A 
railway line, evidently constructed by the Germans, runs along 
the top of the dune just in front of the gun. The thickness of 
the concrete wall at the rear is about 1.5 m. This wall increased 
in thickness on the sides to several meters, flaring off to the right 
and left at the front. There was a door leading into the operating 
room under the turret just under the two short anchor bolts seen 
in the center of the picture. 
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~ nro wes é 
Onn ; 
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lLmmu Supply System. Ammunition wa Ipplie o the 
yun through the flooz Just menliohed in the emplace provided Apparently Lhere ed p ( Oo di 
t ed by the usual type of electrical turret hoist \ since Im Many cases the two nders are cated oO 
ere Was ho provision tor supply r ammunitior ! the cradle. ly I ( s the nyara Cc « ‘ 
W with extensions on the torward end hich are evi 
P \ll of the guns were proteeted as ; | recoil buffers. In a number of other cases no such « 
<0. this turret was made up of 10-cm. armor. visible. 
Le ru won, Apparent! iit isual scheme ¢ ( / ip rator i] ae 0 ~ r ( oO 
] ot employed in these cases Instead. a ) bined air-spring recuperators tor ¢ eavyv g 
ectilt were detonated inside the turret and in th 1llempt i palane y then and © i per Ol ¢ 
CLOW All but one of the elnplaceme nts was destre a rom one to lou! \ ‘ the 380 d 3U0 rul 
ri own in Fig. 25 In ea case the with only ¢ recu rator « er ea A 
wn off. The explosions which destroyed tl t id TO P t (j 
eem to have destroyed the turret mechanis1 you e prec ( ‘ Y 
expected | the case ot the gun show I ( Oo 
ozen unexplos projectiles in the t oO l 
mn hy) (; (arria ) WV ) | 
( (; cae atte : 2g 
1 ( Lre I ! rye | ) 
Mod M) De Model 190 as 
st ‘) t y ' } 
+ ( acemeé I be 
ne po r cl 5 es W che | 
lard Ki ipp siiding-weage | S0- and 305 
e@ provi \ in anti-friction device ( / 1 
bottom « he cradle near the re ‘ ‘ ne me , n G at al 
tached by means of a pin. Two ot] railway cari ! Or; e 38- ! 
which the spring recuperator cylinders are bolt. d at B ( e 30 ' 
Ie Mechanisn Attention is called iqui Kaiser Wilh II, there are double str ra 
ign of the recoil mechanism Chis is the ‘ ed mensions ad des {Tey \"\ 
hich the cylinder is carried in the bre el} runs of the Batteries Pommen d Deuts 1 ¢] 
attached to the cradk by means Of @ pin passing t tele scoping screws Or } B er lirp 
lugs just mentioned. The recuperator eylinde: nu curved rack attached to the botto: the cradle. ¢ 
ber. Two 3-cm. tension rods connect the breec! th t Groden 28-cm. mortars and the guns of several 
crosshead at the forward end of the spring evlinders se 1 there are single curved racks attached to the hotter 
iperator cylinders are faced off on the inside a ‘ st On the Batterv Goeben 17-em. cun«g cir, — 
as a ruide for the breech |] ig to prevent rotation o sides ot the eradles. 
Other Details There are no features regat immunition-Suj ply Syste | ' 
echanis1 traversing mechanism, carriage, e1 conveyed trom the storehouses into the nb 
nl I D SVs r protect t | trucks are a Tt extremely Simple ‘ ry 
cases are rammed by hand, 
{ON USIONS immunilior Storaaes \W\ 
out of the ammunition storehouses is as s 
~ re Somers : 1S. In each case the storehouses are designe 
gih, measuring ron he ce ot the bree } j 2 sender foe the win eens as : 
bers in total length \I ins are »)1 ( anti-aireraft eens ocovid m7 peace sii ns 
KK pp Ly pe 0 sliding-wedae breech bi | ( eCXet hy eries 
\ t t} _ t ] 1or 
\ e 25-¢m. mortars, w ie] are Mods 1892. , at i - 7 » — 
iniform to the mg l en 10 | r re voliev of providi heavy protection for these ] 
er than 1904. © = a number o ( ins s S { iuable euns Apparently all of the guns whic 
I I w1vel th ; . Pr ‘ 
: ] : : 2 he B hees a om —T es Pp th the 6-em, flat plate armor have been remo 
; Seen ne ; ‘ : . coast fortifications where they had been previous 
; no aun far ‘% d = e +} Lapent rag ' pas : e same armor. All of the guns were elaborat: 
I i 1t i YcCess - -. Feder . e Set but air photographs taken i 1916. 1917 . 
from our guns this 1s probably through th I ( clearly the positions of all of th, wenn seemeil 
a re desig approach trac ks, ete 
f \ cradies constructed ma be terme : 0 Ir spite of th lac of protection and th clea} 
a ae ee thickness of the w lls is 10 position of the batteries from air photograp 
dles of t e larger guns are provide: with bronz ty dence that any of the guns were ever damage: 
m. t} ck and L m. long. at bot} forward and 1 ll fire or by bombs from airplanes. I 3 underatac: 
ve for the attaching of the reeuperator rect the Allies’ monitors. The position of the oe u $s were knovy 
oe. either the smoke sereens that were at onee put up 
Py sions to Prevent Rotation i the Gun. All breech lunes were unusually effective. or th svstems of frre ; 


e Tastened to the run by the inte rrupted ring method All lugs 


r on two sides of a single recuperator evlinder to preve 
tion of the gun. There is no evidence in an\ ease of the 
eT T 


ra 
l 


e spline, typical in American design, for the prey 


7 


on of the gun. 


so shaped as to bear either between two recuperator cylinders 


employed were defective. The reasons for 
aviators to obtain any satisfactory results are n 
dropped many bombs in the vicinity of the var 

is probable that the accuracy of the anti aircraf 


by (rer 
or rol a 
; ] } 
ullure 
tL certa n. | 
us ba reries T 
t guns proy ide d 


with all of the large batteries was such as to compel the aviators 


{0 Operate at a very rreat heig] ie 





The Flow of Air Through Small Brass Tubes 


Br T. S. TAYLOR; 
{ study of the flow of air through brass tubes %s in., 75 in. and 1'2 
in. in diameter, respectively, has been made by means of small pitot 


tubes. Under the conditions of the experiment, it has been observed 


that the velocity distribution does not become constant in tubes of 
these dimensions until the air has passed through a length of about 
200 cm. 


the center has been found to have a value of from 0.82 to 0.85 for all 


The ratio of the average velocity to the maximum velocity at 
velocities for each of the tubes tested. Tests were made of the influ- 
ence of dust and oil on the walls of the tubes and very interesting re- 
sults obtained. A small quantity of dirt irregularly distributed greatly 
diminishes the total air flow for a given static pressure and also pro- 
duces a marked change in the velocity distribution, the average 
velocity being made considerably less with respect to the maximum 
velocity. 

HE investigations discussed in the present paper were un 

dertaken as a preliminary study of the general ventilation 

problem, dealing in particular with the flow of air through 
tubes of various sizes and shapes. At present, literature on ver 
tilation contains very little information along this particular line 
Quite a little attention 


has been given to the mathematical consideration of the flow ot 


that is useful to the designing engineer. 
liquids through tubes, but so far no special experimental study has 
ot the factors influencing the flow of air through small 


been made 
tubes. 


In the first place, no very satisfactory device has as yet been 





made for measuring gas tlow through such tubes as are dealt 
with in the present experiments. The tubes thus far tested in 
1000 ' LENGTH OF TUBE 243 6 CH 
VELOCITY DISTRIBUTION AT 
aE a ee 154.5 CM. FROM END 
nr Fcc a OD MRR et sae NEAREST BLOWER 
OVLU + 
E 50 
se + = + &\* 
t ISTH OF TUBE 243 6Cik LENGTH OF TUBE 243.6 CM 
conn a LEMCITY ISTMGUTION «| ELOCITY DISTRIBUTION AT | = \ 
40 “SAT 230.70 FROM END } 7178.6 CM. FROM END = 
t ~ NEAREST BLOWER NEAREST BLOWER 
: = | ee Ee 
3000 t 
20 6 2 1% O04 Q 4 08 i2. 16 20 
Distance from Center of Tube in Centimeters 
hiG, 1) VeLociry DISTRIBUTION AT THREE POINTS IN 114-1N. TUBI 


this investigation were of seamless brass having internal diameters 
Yg in., and 11% in. 


distribution of 


of % 1n., respectively. In order to determine 


the velocity 


anemometer with thermocouple was developed, 


the air across these tubes a hot-wire 
The 
use consisted in measuring the electrical energy required in the 
heating wire to maintain the temperature of 


method 


; 
Ol 


the thermocouple a 


definite amount above the temperature of the air in which 
it was placed. The device proved to be a_ very satis- 
factory one for laboratory experiments. For shop use, 


however, it is not satisfactory as it 


requires 
Attention 
In the preliminary study 
it was only necessary to have a tube for measuring the total pres- 


accurate ma- 


nipulation and is not “ fool-proof.” therefore 


turned to the usual pitot-tube method. 


Was 


sure, as the statie pressure could be measured by means of a small 
tube in the side of the main tube through which the air was pass- 


ing. The pitot tubes used were made from hypodermic needles 

Mellon Institute, University of Pittsburgh, formerly of the Westing 
house Electric and Manufacturing Co., East Pittsburgh, in whose Resear 
Laboratory the work herein described was done. 

Abstract of a paper presented at the Spring Meeting, St. Louis, May 24 
to 27, 1920, of THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Copies 
of the complete paper may be obtained upon application LI] papers at 
subject to revision 
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about 5 64 in. in external diameter. The velocity pressure was 
measured in the usual way by means of inclined oil gages. ‘Thu 
use of a special low-pressure differential gage was found ut 
necessary. 

The air current was turnished by means ot a No, 3 V_ blowe1 
made by the American Blower Co., and was driven by a d.e. 


ariable-speed motor. ‘To prevent vibration of blower and motor 


tube, a short rubber hose was used tor 


and the 


readings of the inclined gage the veloe 


being transmitted to the 


conneetion between blower outlet brass tube used in the 


experiment. From the 


of the air was ealeulated by the usual formula 


| 2oha/ad’ 
the level 


density of the medium in the gage, and d’ the density of the an 


ditference in in the gage, d 


where g is gravity, 


All velocities were cal ulated and reduced to sta dard eonditions 


of 760 mm. pressure and air temperature of 25 deg. cent 


VeLocriry DISTRIBUTION 

A study was made of the velocity distribution at various po 
tions along a 1!5-in. brass tube 243.6 ent. (8 ft.) long. This w 
done with a pitot tube about 1/40 in. (0.068 em.) in extern 
diameter inserted mto the brass tube. The eurves in Fig, 1 sho 
the distribution of velocity for three different positions I} 
velocity at the center of the tube is seen to increase as the distane 
from the end nearest the blower increases. The average velocit 


of th 5300 This average 


The 


coneentri¢ zones and 


for each cases 1s ft. minute. 


pel 


locity was obtained in the following manner. cCross-sectlo 
oOo! 


the 


the tube was divided into several small 
ot 


then multiplied by its average velocity. 


area each zone ecaleulated. The area of each 


The sum of the 
for all zones was then divided by the area of the cross-section of 
In 


s equivalent to finding the volume deseribed by 


Zone Wis 


products 


e tube, which gave the average or mean velocity of air flow. 
other words, this 1 
revolving the curve tor the velocity distribution about its axis an 
dividing this volume by the area of the tube. These results show 
clearly that the velocity distribution of air flowing through tubes 


does not reach a steady state in the distanee in whieh it is usually 


assumed that it does. It is customary to assume a steady distri 
bution to exist in a length of tube equivalent to 10 times its 
diameter. 

In order to test this last point a little more, a seeord tube 407 
em. (13.3 ft.) long and 1‘. in. in diameter was used. It was 
found that the velocity distribution had attained a definite co 
dition and was the same for all points distant 200 em. from th 


Another 


ratio 


rather 
he 


various velocities, 


blower end of the tube 
in 


maximum velocity f 


interesting point wi 


observed regard to the oft t average velocity to 


Table ] 


or 


The results iv 
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show that the average velocity is the same percentage of the rABLI INFLUEN( PLA 
maximum velocity for all velocities from 800 ft. per n. to VELOCITY DISTRII 
6300 ft. per min. These results were all taken in the long tube, 
107 em., at a point 240 em. from the end adjacent the blower. The 
values of the static pressure were taken at the yj» he " 
tube when the velocity distribution was determine: 
represent the pressure which is necessary to maintan low 
throug the remainder ot the tube, or 167 em. Liye hat 
this ratio of the average velocity to the maximun 
r all velo distribution, seems quit nte 9 
Simi were also obtained for tubes “2 11 
diamet pres ‘ The general mean for ! ‘ ee m bul must x ! ) 
i I the ! elocity was tound to be O.S average velocity to 
g-l! ibe and O.S7U tor the %g-in. tube These resu rmuld presence of the dirt ‘he diminut 
Indicate t there little difference between thes: fo. dirt must depend chiefly upon tl 
differer tubes provided the surface condition distributed. At any ra 
These 1 ts indieate also that the veloeity distributio more importance thar ! 
‘ ooth brass tubes having similar surfac tions by reference to Tabl Fig. 2 
1! ‘ ‘ or all tubes and all averag: yy pressure to mat ‘ 
wee OOOO Tt. per mr It is interesting t rhe throug the tubes re cle 
! I ibe is so large as ¢o1 en in Table 3 
EC Ess 
= 
> ) 
. = While the results of the preset! ‘ 
os ered as only preliminary ( ! 
teresting points striking 
P he wav in yv | 
iby rela r 
— ocily LO mMaximul Velocily 
‘ elocities: alr th lf 
; Ty, reer ’ . the wall of a tube exercises 
- CT OF DUsT IN J definite static pressure. 
In conclusion, I take pleasur 
‘ renter The ala , ness to the Westinghouse Electric 
rop ‘ rap. bse » the wall of the n whose researe laboratory 
‘ 1 short « ine hat it ea a the taeilities tor carrying out the « 
oO ) 14) , meter o Mr. ¢ | Nolan for s able 
or Dus N R 
\ strul ! 0 deter 
Ha ed the above da pipes is dese by Mr. J. 8 
th tube e next step was to see w \ Directional Hot-Wire An 
1) I adaition Of dust to the wa oO () specially \p cab e | 
ed thro ay tubes 1] , e il f Gases, reeently pres , 
pectively, each being a e over 5 ‘ ( \ he instrument ¢ . \ 
tted thro hh thie aT md only i \ pari el and one lhe e oth 
i was r re out whe t end ¢ was verse te e dire 7 ‘ 
ruck aga ome obje The velocity aer was econstilute two art oO W heatsto 
nh measu neal e outlet end tor various ! | being tormed ot a stan f I 
KHess O dirt laver is only pproximate L hie - ind ol adjustment The operatior < 
were wiped out of the tubes atter meas eme n that platinum Wire experiences 
ds the ikness of the layer determined fron . s and which the stream ras is first n 
sity The results obtained are summarizes Pah presence a shielding effeet upon 
Che eurves in Fig. 2 show the difference in the s sure wire anemometer affords a ready n 
eessary to loree aur at Various average veloeities r ‘ in tion of tlow of fluids in various 
nd dirty by as specified in the fieure | how it a ot vas or other mains Che an 
ery small but irregular distribution of dirt uper f perience with anemometers ¢ t 
ooth tubes will have a very decided effeet upon t1 possess special characteristics whi 
r that will pass through the tube for a given stati <sure ful in the vestigation of very | 
e effect is not merely a diminution in the effective area o OSS London ), April 16, 1920 
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THE ENGINEER'S RELATION TO PUBLIC 
QUESTIONS 
Address of President Miller at the Banquet Given by 
Western Society of Engineers to the Governing 
Boards of the Four National Societies 


the 


Dm another page will be found an account ot the two-day 
conference held April 19 and 20 in Chicago, when the mem 
roverning boards of the A.S.C.E., A.I.M.E., A.LE.E. 
Eng 


riven in the 


bers of the 
A.S.M.E. 
neers. President 


Hotel La Salle ol 


ouests oL the Western Society of 


the 


and were the 
remarks at banquet 


the evening of the 19th tollow 











It gives me the g¢ tes ensure ft neet ong V Ttello 
eng ers from the outlying districts of Chicago, extending fre tl 
P to the Atlant } Society Western Engineers 
which, I am told ig t ls imong engi 
neering associations in this country In tact, it is about ~ d 

s | 

Now. an individual can attain age simply by continuing to exist 

t no society can do that \ society or an organization of any kind, 
not subsidized, cannot attain the age that I ive attained unless it 

something that is creditable and wort] hile nd know 
that t Western Society of Engineers has much me t ts credit 
thar ere existence since its foundation. 

The American Society of Mechanical Engineers, which I | 
honor to represent, has always shown a consideral spirit of gres 
ind eobperation I think its members genera gn t tl 


and tt 
h betore 


| that which and, on the other 


hand, sometimes renders of no value that which previous had Value 
Those are necessary consequences of the engineer's work. ‘The engi 
neer, this being the ease, should, I think. be willing to take his ow1 

licin and societies, no matter how old they may become, should 
retain that attribute of youth which enables us to consider and t 
study and perchance to adopt new ideas 


appointment by the Civil 
problems now be fore the 
ippointed a itter 
That com 
submitted a 


immediately following th: 
their committee to consider the 

concerning 
“ Aims and Organization Committee.” 
and hard work, 
changes in our Society, particularly 
its administrative features, and 
other engineering 


dur socet 
Engineers of 
engineering societies cooperation, comin 
which we called the 
mittee, after 
report advocating 
long the lines of democratization of 
recommended coéperation with 

certain of what will happen in the future, but I 
to predict that the time will when there will 
be in Chicago. by the growth of engineering in this neighborhood 
headquarters building of engineering somewhat similar to the United 
Engineering Societies Building in New York. In that building prot 
ibly will be housed all the engineering interests of this section, 
I believe it is easy to perceive and to predict that it will eventually 
house branch offices of the principal engineering societies of the coun 
try; and, if we allow our imagination to go a little further, we might 
imagine that by the development that may take place in the future 
those branch offices may, as sometimes happens in other organizations 
become really the principal offices of those associations 


considerable conscientious 


considerable 
strongly societies 
None of us can be 
come 


think it is easy 


and 


THE ENGINEER AND PUBLIC QUESTIONS 

It is generally expected that in our joint activities we shall atte Inpt 
more than ever before, and especially more effectively than 
ever before, with matters of public concern. Our relation to those 
will ; twofold nature: 


to deal 


for first, we are 
citizens of a great country, with the duties and responsibilities that 
pertain to that citizenship; and after that we are engineers, with 
and responsibilities not only to ourselves and those dependent 
on us, but to high and honorable profession to which we belong. 

With respect to purely engineering matters engineers can and will 
ik with the authority of experts, but all public questions connected 
with engineering will have, or nearly all will have, an 
and I think we will do well to remember, in discussing 
that we will do best to confine ourselves to the purely 
those for we must remember that where 
public other citizens of the United States 


probleins necessarily be of a 


duties 


the 


L 


aspect of 
public 


these 


policy, 
matters, 
side ol 


has 


technical questions, 


aspect, 


a question 


not engineers, will have as much right and will be as much expected 
to hold and to express views upon those matters as we; and our 
testimony as engineers will have the more effect if we carefully re- 


impression that we assume any extraordinary 
or special ability regarding the public side of those questions that may 
We can be, in a expert witnesses, testifying 
for what we believe to be right, but with all the well-understood lim 
itations of the expert (Laughter) ; and our influence on the 
expert or on the technical side of these questions will be the greater 
in proportion as we confine ourselves to that side of the matter. 

It is obvious that our own members will have various views regard 
ing the public questions which arise, and for that reason I think we 
should also be very cautious about affiliations of our engineering so* 


frain from giving the 


bpetore us. sense, 


come 


witness 
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cieties with other organizations not composed of engineers nor having 
engineering objects, because if we attempt to commit our member 
to questions not dealing strictly with engineering matters, then our 


members will views on those matters, and 
them we shall, I f 
| think it is wel 


out a if ti ‘ I 


own have widely 


by attempting to 


varying 


commit our members to 





note dissension and possibly disintegration 


should bear that in mind and be cautious 


olnt actiol 





Pik ENGINEER AND PUBLICITY 
Final] ‘ rve the public, the public must 
mor tl engines! work than it has been e to d 
e1 re ! that ns publicity, a thing which the engine 
have not « vated as they should, and which I think 1 gl 
nore ttention than has been given it. Recent in! 
anquet of society of engineers in a New England ¢i 3s he 
ind at tl bar et t governor of the state, the mayo 
the 1 esentatives the four engineering societies, and 
rhe governor of the state and the mayor of the city s] ! | 
vell regarding the coéperation of engineers with public matte 
service of the stat of the municipality The mayor of t 
irticularly said that certain activities carried on under the ad\ 
with the help of eng ering associations of that localit 
ried on much better than ever tad been possible befor ] 
stated flat-footes t he | ed the time had c 
be recogni tl t inicipality ir lving eng 
ing matters « gi e satisfactorily conduct 
‘ t ‘ d unde g 
ntrol of engine ery sig ¢ thing te 
great city of t try 
Ihe day ifte t gy ft t pers 
s ned to see he tl had ti ed this oceasior . 1 
nes tl nam pre nt ! ‘ 
tl eeting on ar rtar tter « nteri na t but 
ere! to engine nor to an eng ering ting irt 
ent on to say that the lawver had said certain thing t sul 
t a meeting of engineers held the night before hat ul 
iblicity that the enginee f the tv secured f1 is 
though the speec! filled t! mutter 
tunce to the public if it could have been gotten t 
Now, it has seemed to me that the engineers 1 t ite t 
particular thing, and that we shall do bette societ 
Ll engineers cial elect some one of their nun 
tion with a hewspaperman Knowing the newsp ‘ yu trans 
into human and ic terms what it is that the eng re trying 
to do, why they are trying to do it. and what it 1 ns te the pul 
The newspaper game is good deal like any othe One wil 
takes part in it and succeeds must know the gam t know 
hat will interest the ty editor and in what form it w interest 
him, and engineers are not trained for that work Ihe only the 
engineering side of it rhe newspaper man Can see t human sid 


it, and with the assistance of the engineer I belie, 


in usually be made in any locality that w secure for engineer 

least a part of the publicity to which they are entitled. and wl 
thev ought to have 

his will not be selfish advertising. The t I 
tion, but in ord to secure that coéperation it needs 

hat we are doing It is a matter of human experience that 
groups of people w to cooperat ork get! il t 
lo so effectively until each group understands what the ot} 

oses to do, how it proposes to do it, and why it 1 ses to do it 
ind that means publicity, which 1 recommend be given ich 
attention than engineers have been in the habit of ziving it he 
tofore , . 

A new chemical reagent which has proved to be one of the most 
striking solvents discovered in recent years and contsins possibilities 
extensive Industrial use has recently been worked out in the chen 
ical laboratories of the University of Wisconsin The discovery w 
innounced at the meeting of the American Chemical Society in St 
Louis recently Prof. Victor Lenher, the chemist ho conducted 

the investigatior 

The new solvent is technically known as selenium oxy ride, and 
the selenium from which it is made is a by-product in the eleetre 
viic refining of copper, a substance for which there is now no market 
although hundreds of tons of it are annually going to wast: 

The reagent ji in excellent solvent for unsaturated organic sul 


such as acetylene, 
while the 


so-called 


Phe insaturated hydrocarbons, 
toluene, etec., dissolve readily in it, 
ind the 
The 


nce, and linseed oil forms 


stances, benzine 
paraffin hydrocarbons, 
vaseline 
upon, many 


ucilagenous 


kerosene mineral 


unaffected 


such ns 
and paraffin, ar 
with viol 
ind rubberlike mass. 

sakelite, redmanol, the waterproof 
airplane construction, pure rubber, vulcanized rubber, asphalt and 
bitumen all dissolve with ease. The bituminous material in soft coal 
can be dissolved out, leaving a carbonaceous residue, and in all prob 
ability some information as to the character of the naturally occurring 
asphalts and bitumens can be obtained by the use of this new solvent. 


£usoiine, 


waxes, 


vegetable oils are acted 


a thick, exceedingly n 


insoluble casein glue used in 
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National Screw ‘Thread Commission Report 
This Commission, Composed of Engineers and Government Representatives, Is the First: to Be 
\ppointed by Congress for Standardization Work. The Report Covers Standards 
for Threads and Thread Gages, Including Tolerances 
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P} . prepared a report upon its investigat t rope! = — — ——— eo 
Vstelr ot erew thre vds, bolt heads and nuts, W el ‘ I nded , 
, ; bby Will lhe fine-thread series is made up of sizes taken f1 " 
wee Sy : adage —— oo ards of the Society of Automotive Engineers 
. s the Franklin Institute Thread, Sellers Thread, or more g ’ 
sis : =< recom! ended ror r¢ eral sé ( in¢ i cl! ‘ 
ri as the United States Thread The accomplishment realized { i wher t} { r ul 
. , ’ 11 ; Or Use ere design requires DO strength ir 
e general adoption of the United States Standard Thread ht 1 wl 
. . In weight, and where special ondilions require a ine hread, 
brought about largely by the great need of standard threads — , , a . 
. ’ 4 : suc as, tor instance, on large es where suthelent tore imnoe 
(merican railroads Certain other industries, however, such ured t t pr rl . i ll - 
= ; SeCT ead oO Sel iu ope i i scerew or DO OL Coa;rst Dit¢ ) 
the automobile, machine-tool, and light mach lustries inary wi 
; : ise Of an ordinary wrench. lable 2 
re in need of additional standard threads, and to fulfill these 1, Rack a ' e +] 
7 [he adoption, in practically its present form, of the Ar 
eeds a thread svstem having , itches was recommended Dy ' —. ; : _— "1 
I “ .- tem hay ne fine r | Na ; a Briggs Standard Pipe Thread sizes as recommended by The Amet 
he Society ol ut tive I.ngineers; and mi ni rew thread ‘oe . ’ P< 
; aan ary _ re re je 6 Marcrggig ican Society of Mechanical Engineers and all other organizations 
ries which provided smaller-s serews than t! ed States : ’ 
ma as tay a ee in any way interested in pipe threads was heartily favored by 
Stan l ihnread was recommended by ( (met SOM tv ol ‘ ’ = 


the great majority. This also applies to the fire-hose-coupling 


Mechar ( i] ier ri? rs , — 7 ° 
SUSE SUNG SIU Be pitches as established DY the National Fire Protection Associa 


THREAD SERIES RECOMME? —_ : . - : 
[he National Fire Hose Coupling Threads Series is for fire- 


It was the aim of the Commission, in establishing thread sys hose couplings from 2)% in. to 4% in. in diameter, the basic sizes 


tems tor adoption and general use, to eliminate all unnecessar) and dimensions of which correspond in all details to those recom- 
sizes, in addition to utilizing, as far as possible, present pre mended by the National Fire Protection Association, by th 
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TABLE 2 NATIONAL FINE-THREAD SERIES 
dentifica on Basic Jiameters thread mamta 
] 2 EK a 5 6 7 8 
un= n Letric 
éred Tunber 8) z K aquiva- F h 
an of lent to Depth 
"Tac- Threads Pitch Lajor Pitch, of 
tional per Diam., Diam., Threads 
Sizes Inch Inches bes os Inches Inches 
80 0 20519 00436 24 20125000 612 
1 7 2073 «0640 20550 1 4 20136689 0.00902 
64 2086 20759 00657 2.184 20156250 
3 6 2099 0 . 6 0515 9 .0178571 
8 e112 5 4 2845 D 0208333 
5 cry el 21102 95 3.175 0.022727 
6 40 2138 21218 21055 3.506 00250000 
8 36 0.164 +1460 1279 4.166 0.0277776 
1 32 2190 21697 +1494 4.826 9 60312500 
12 28 0216 01928 21696 50486 0.0357143 
4 28 02S 0.2266 0.2036 6.550 00357143 
5/16 24 oo 02854 02584 7.938 0 .0416667 
3/8 24 2375 23479 3209 9.525 0 0416667 
7/16 2 0 24375 ) «4050 e372 11.113 0 20500000 
1/2 2 ) 5000 +4675 24350 12.700 0 -0500000 
9/16 1 5625 05264 24903 4.288 0 .0555556 
5/8 18 26250 0.5889 5528 15.875 ) 20555556 
3/4 16 0.7500 0.7094 26688 19.050 0 .0625000 
7/8 14 0.6750 0.8286 27822 22.225 0 .0714286 
2 14 1,000C 29536 09072 25.400 0 .0714286 
1 8 12 1.1230 ) 0833333 005413 
1/4 12 1.2500 0 .083333S 05413 
2 12 1.5000 20833333 413 
1 3/4 12 1.7500 I8333533 413 
2 12 2.0000 20633333 205413 
21/4 12 2.2500 2083333 205413 
21/2 12 2.5000 0.083333 205413 
23 1 7500 2083333 ) 05413 
3 1 3.0000 0.100000 06495 



































Bureau of Standards, and by The American Society of Mechan- 


ical Engimeers. This series is to be used on all couplings and 


hydrant connections for fire-proteetion systems and for all other 


purposes where hose couplings and connections are required in 


sizes between 21% in. and 41% in. in diameter. (Table 3.) 


TABLE 38 NATIONAL FIRE-HOSE COUPLINGS 


















































Basic MINIMUM COUPLING DIMENSIONS 
Number wepth 
of of nor Allow. 
Nominal Threads Thread = 3; 
Size per In. es shes 
A oie ag 
3ASIC MAXIMUM NIPPLE DIMENSIONS 
e 7.5 013333 0.0955 3.0625 2.8715 203 
9 ) «16667 0.1243 3.625 3.3763 203 
3 oS 6. «16667 21243 4.2500 4.0013 
2250 01765 5.7500 5.397 
































The National Hose Coupling Threads Series is for hose-coupling 
threads from %4 in. to 2 in. in diameter. 
on all couplings and connections where sizes between 34 in. and 
2 in. in diameter are required. (Table 4.) 

The National Pipe Thread Series is deseribed in detail] in the 
section on National (American) Pipe Threads. 


These are to be used 


Form oF THREAD 


The form of thread profile, known previously as the United 
States Standard or Sellers Profile, which was recommended by 
the Commission, is known throughout the report as the National 
Form of Thread. This profile is to be used for all serew-thread 


work except when otherwise specified for special purposes. The 
basic angle of thread between the sides of the thread measured 


in an axial plane is 60 deg. The line bisecting this 60-deg. angle 
is perpendicular to the axis of the serew thread. The basie flat 
at the root and crest of the thread form is % p or 0.125 p. The 
basic depth of the thread form is 0.649519p = 0.649519 /n, where 
p is the pitch in inches and n the number of threads per inch. A 
elearance is provided at the minor diameter of the nut by remov- 
ing the thread form at the crest by an amount equal to % to %4 
of the basic thread depth. A clearance at the major diameter of 
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the nut is provided by decreasing the depth of the truneation 


its theoretical value. 


triangle by an amount equal to !s to ~, of 

For threads eut on fire-hose couplings, the form of the thread 
profile recommended by the National Fire Protection Association, 
The American Society of Mechanical Engineers and the Bureau 
of Standards, and previously known and specified as the National 
Standard Hose Coupling Thread, is specified in this report as 
follows: 

The basie angle between the sides of the thread measured in an 
] 


ungie 18 


The line bisecting this 60-deg 


The 


axial plane is 60 deg. 


perpendicular to the axis of the screw thread. crest and root 



































of the basic thread are flattened or truncated from a sharp \ 
form as follows: 

Threads per inch . ; rt Ps 7% 
Depth of truncation, inches 0.02 0.01 0.01 
TABLE 4 NATIONAL HOSE-COUPLING THREADS 
Basic MINIMUM COUPLING DIMENSIONS 

| number ts 3 ae ong T ne 
of | f ua for itch r Allow- 
mina nh 7 hread lameter a 2e. 
Size | hes | Inches | om | f | oo | im nes 
| | | “a 
3 . , . . se) P 
1 0669 2056 3 2305] | 4é 
tive 1311/2 | osoeese | 0.0868 sees | 1.8323 
fal ECE so | ies | 4 
Bas MAN uM Niprpite Di SI S 
—— _ 
i : = T 
1 ll . 32 .69€ of 386 l 
11/4 1/2 41.654 -63 
2 1/2 056 47.7: ¢ 3 
2 i/2z | 761 352 2 | q 





CLASSIFICATION OF FITS 


For general use, tour distinct classes ot serew-thread were 


These four classes, together with the accompanying 


ior 


established. 
specifications, given below and in Tables 5, 6, 7 and 5, are 
the purpose of insuring interchangeable manufacture of screw- 
thread parts throughout the country. The examples given under 
each class of fit are for the purpose of illustration only. It is not 
the intention of the Commission to arbitrarily place a general 
class or grade of work in a specific class of fit. Eael 
threads is free to 


manutae- 


turer and user of screw select the class of fit 


best adapted to his particular needs. 


The following general specifications apply to all classes of fits: 


In order to contorm to the general ideas of standardization, the 
piteh diameter of the minimum threaded hole or nut should corre- 


spond to the basie size, the errors due to workmanship being per 


mitted above the basie size. The maximum length of engagement 
for serew threads manufactured in accordance with any of the 
classes of fit specified herein shall not exceed e quantity as 
determined by the formula L 15D, where L is the length of 
engagement and J) the basic major diameter of tie thread 

The specifications established for the various classes of fit are 
applicable to the National Coarse Threads, the National Fine 
Threads, the National Hose Threads, Straight Pipe Threads, and 


to any special thread required in manufacture which is not inten- 
tionally tapered. 


Cuiass I, Loose Fir 


The loose-fit class of serew threads is defined and specified as 
follows: This intended to the of 
strictly interchangeable threaded parts where the work is pro- 
duced in two or more manufacturing plants. 
included threads for artillery ammunition and rough commercial 
work, such as stove bolts, carriage bolts, and other threaded work 
of a similar nature, where quick and easy assembly is necessary 
and a certain amount of shake or play is not objectionable. 
National Straight Pipe Threads and National Hose Coupling 
Threads are to be produced in this class of fit only. National 
Fire Hose Threads are to be produced in this class in aecord- 
ance with special allowances and tolerances for fire-hose-coupling 


class is manufacture 


cover 


In this class are 
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threads The pitch diameter of the minimum nut of a riven 


diameter and pitch will correspond to the basic pit imeter 


as speeified in the tables of thread systems giver which 
is computed from the basic major diameter of the thread to be 


manutactured The pitch diameter of the minimu is the 
theoretical pitch diameter for that size. 


lhe tolerance on the nut will be plus, applied tro 


























DAasi¢ 
size to above basie size ; the tolerane on the serew w Inus 
apphed from the maximum serew dimensions to bh e maxi 
mum serew dimensions. The allowance provided between the size 
of the minimum nut, which is basic, and the size of 1 imum 
screw tor a screw thread of a given pitch. and the 1 nee al 
owed on a serew or nut of a giver pitch will be ; , fied in 
| ible 5 

rABLI » CLASS 1 LOOSE FIT 
ALLOWANCES ANI I ERANCES 
SCREWS NUTS A >» G ES 
—-- — T — T 
eo AES SS SY Me Re iain 
&Xtrene Ly: EF AS | = 
- a | t am, 6a A er 
. es, | Le . ameter * or «- . 4 
bl os he 
| o. ' | 
| 
/ , 
| d , | 
*t | . . ' 
% | 2 | : 
‘3 
4 | 3 | 46 3 
: | p 3 
lé ° | 200 004 3 
lé | 20062 4 a 
4 d 004 : | 2 
' 4 . 
| 4 ; 4 
; 4 i | 
4 ! . : 3 
j : 4 43 
' . 
‘ 
| 
| , | | - 2 
aetna | ee anil . 
Cnuass III-A, Mi u | R 
| S 4 sis qi dec oO ppiv to interchar re 
Vhere the readed embers are to be assembled en 
1! \ with the fingers, and where a moderate amou nake 
or play betwee! © USS bled threaded members ! ection 
able } class includes the great bulk of faste I Lo! 
nstrument small arn and other ordnance mate ich as 
run Carnavges, aerial-bomb-dre pping deviees. and reable 
accessories mounted on guns; also machine ser ews 
and serews for sewing machines, typewriters and othe ork of 
a similar nature. 
Che pitch diameter of the minimum nut of a given diameter 
and pitch corresponds to the basic pitch diameter ; specified in 


tables of thread systems herein given and is computed Trom the 
the thread to be The 


major diameter and pitch diameter of the maximum screw of a 


manutactures 


basic major diameter of 
given pitch and diameter correspond to the basic dimensions as 
specified in tables of thread systems herein given, which are com- 
puted from the basic major diameter of the thread to be manu 
factured, 

The tolerance on the nut will be plus, applied from the basie 
the 
applied from the basie size to below basie size. 
the size of the the 


will be zero for all pitches and all diameters. 


serew will bi 
Phe 


minin 


size to above basic size: the tolerance o1 minus, 


allowanee 
between and um nut 


maximum screw 


The toleranee for 
a serew or nut of a given pitch will be as specified in Table 6. 


Cuass II-B, Mepium Fir (Specia.) 


This class is intended to apply especially to the higher grade 
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MEDIUM 
AND 


FIT 


TOLERANCES 


























- - + -_ 
i i et Pi b 
per iteb Dian. Lead angle iemeter 
n erances Aameter * or ° or - Tolerances 
ches Inches Inches | Minutes Inches 
—— ————— — + 
.0017 .0002 oz | : 
Z 001 | 0 002 3 4 
64 0019 | 0002 -0002 | 3 .001 
56 0.002 0.0002 .0002 | 3 " | 
4é 022 0002 » 3 
| 
44 23 -0002 | 2 3 
« 024 -0002 | oe) 3 . 0 
M 20025 20002 2000: | Z 023 
32 20027 20002 -0002 | 20' 00 02 
26 0.0031 1003 20002 5* OO” | 
24 -0033 +0003 20002 | 90 027 
20 0036 -0003 002 | oC | 2003 
18 20041 - 4 20003 33 
16 0.0045 .0004 | 0003 z 
4 20049 04 | 3 Qo” 41 
| | 
3 Z 4 | 20003 00" | 20044 
2) 20004 | 20003 of 468 
59 2 a | * 90" | P 
| 3 0003 
| 64 ° 4 20004 * 00" € 
07 é 4 -0004 ' ¢ 
8 20076 4 0.0004 5* 00" 66 
7 20085 04 20004 5° Oo” 
‘ ] é «00 s* GD" as 
| 116 € 20005 * 00 + 
5 2 20127 | 06 20005 | 0" d 
4 40 . 6 . - 8 
- — = 1 a — = i 4 —_ 
A wances 4 ses * ser 
t | ’ w-thy ] ) It i ‘ ' 
Ol automobiie screw read Work is the same in eve! rticu 
lar as Class II-A, Medium Fit (Regular except that t toler 
ances are smaller (Table r 
rABLE 7 CLASS II-1 MEDIUM FIT (SPECIAI 
OWANCES AND TOLERANCES 
Sct ‘ NUTS AND GaAGt 
. | + + 
° xtreme or LA A A 
- a 
. ea | Angle, eter 
e eter + e r es 
| : ee 
; 
me sae > a > + —_—— 
| . | ' | . 
| | : 9 
| 2 4 
. | 
64 
‘ | j 5 
| 1 
| | . Z 
| 7 | | 
? | 
2 2 
22 ° : 2 
} 
4 | * , 
20026 | 3 j 
3 | 20004 3 
16 20032 20004 | ; 
4 36 | . 4 . 
13 20037 20004 | 3 
1 0.0040 0.0004 0003 
i 20042 0004 . 3 | ° | 4 
0045 20004 0.0004 , ; 
0.0049 20004 20004 . 4 
| 
6 0054 0.0004 0.0004 * oo* 046 
7 0.0059 0.0004 20004 5° ” -0051 
6 20071 0.0006 20005 5* 00" | 20059 
0.0082 0.0006 0.0008 5* 00" -0070 
4 2 0089 0.0006 0.0005 * 00" 20077 
4 20097 0.0006 20005 5* oo" i +008 




















Allowances, in all cases, = ser 








Cxiass III, Ciose Fir 


This elass is intended for threaded w rk of the tinest 


commer 
cial quality, where the thread has practically no backlash, and for 


light screwdriver fits. In the manufacture of serew-thread prod 


ucts belonging in this class, it will be necessary to use precision 


This 


where 


tools, selected master gages, and many other refinements 


quality of work should therefore be used only in 


cases 


requirements of the mechanism being produced are exacting, or 


where special conditions require screws having a precision fit. 
In order to secure the fit desired, it may be necessary, j 


cases, to select the parts when the product is being assembled. 


some 
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The minimum nut of a given diameter 


pitch diameter of thi 
and pitch will correspond to the basie pitch diameter as specified 
in tables of thread systems given herein, which is computed from 
ured. The 


screw ot a 


the basic major diameter of the thread to be manutact 
major diameter and pitch diameter ot the maximum 
given diameter and pitch will be above the basic dimensions as 
specified in tables computed from the basic major diameter ot 
the th 
(interterence ) specified in Table 8 
The be | 


} 
tolerance 


read to be manufactured, by the amount of the allowanc 


tolerance on the nut will lus, applied trom the 


above basie size: the on the serew will 


from the maximum serew dimensions to below the mi: 


‘rew dimensions. The allowanee 



























































mum s (interlerence 
between the size of the mimimum nut, which is basic, and the 
SIZ he maximum serew, whieh is above basic, and the toler 
e fo erew or nut of a given piteh will be as speeified 
i ) Oo 
PABLI s CLASS III CLAS! l 
\ OWANE : | k 
SCREWS, NUTS aA 
T 3 : a 
Interference Xtrene a i GAG sta NC ES 
r Negative r Drawing | Net Pitch 
er Allowances, ritch Diam. x er, ° Am™ 
hes ° - * or - > 
Inches nohes hes egrees | 
. oe oJ . . * é | . 
0001 . . . 1 pe | . 
0002 20007 ) 0001 .0001 1s* oo" | 200 
4 0002 0008 ) 0001 -0001 * oo" 9006 
‘ 0.0002 0.0008 0.0001 20001 15" 00 .0006 
, 0.0002 +0009 0.0001 -0001 10’ 00 -0007 
3 0002 0009 0.0001 .0001 10" 00 0.0007 
3 .0002 .0010 -0001 +0001 10" 00" .0008 
.0002 0011 .00015 ).0002 3 8 
4 0003 0012 .0001 7 30” 0009 
2 0003 .001 -0001 * 30” .0010 
.0003 0.0015 .0001 ” -0011 
20004 0 20001 0012 
e 004 é 7 1 - 0014 
13 0.0019 0.0002 00015 5* 00" .0015 
Li 0.0020 0 0002 00015 » 00" ‘9 .0016 
*0024 ) 2 3 .0020 
200 .0027 J .0002 3o” 23 
0008 2003 e ) 0002 3 20026 
1009 0036 200: , 3 .0030 
.0010 .0041 3 02 2° 3 0035 
1/2 0011 .0044 0003 .0002 2° 3 0038 
; 0013 .0048 2.0003 0002 3 20042 
( ss IV, Wren i 
rhis lass intended to cover the manutacture ¢ reade 
parts 14 in. in diameter or larger which are to be set or assen 
bled permanently with a wrench. Inasmuch as for wren its 
the material is an Important Lactor 1 determi ing the fit betwee: 
the threaded members, there are provided herein two subdivi 


sions tor this class of work, namely, A and B. These two sub 


divisions differ mainly in the amount of the allowance (inte 


ence) values provided for differen pitches. 
provides for the pro 


A of Class IV, Wreneh Fit. 
cht 


fit serews or studs used in lis 


Subdivision 
duction of interchangeable wreneh 


sections with moderate stresses, such as tor aireraft ar d automo 


bile-engine work. 

Subdivision B of Class 1V, Wrench Fit, provides for the pro- 
duction of interchangeable wrench-fit serews or studs used in 
heavy sections with heavy stresses, such as for steam-engine and 
heavy hydraulic work. 

The pitch diameter of the minimum nut of a given diameter 
and pitch for threads belonging 
division B will correspond to the 


in tables of thread systems given 


in either subdivision A or sub- 
basie pitch diameter as specified 
herein, which is computed from 
the basie major diameter of the thread to be manufactured. The 
major diameter and pitch diameter of the maximum screw of a 
given diameter and pitch for threads belonging in either sub 
division A or subdivision B will be above the basic dimensions 
as specified in tables of thread systems given herein, which are 
computed from the basic major diameter of the thread to be 
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manufaetured, by the amount of the allowance (interlerence 
provided. 

The tolerance on the nut will be plus, to be apphed trom the 
basie size to above basie size; the tolerance on the screw wi 
be minus, to be applied from the maximum serew dimensions to 
below maximum screw dimensions. At the present time wher 
this report Was releases the Commission does not have sutiel 
intermation or data to include the values for toleranees and a 
lowanees tor wrench fits It is hoped, however, that suthe 
information resulting trom investigation and research wall ib 
the Commission to decide, at an early date he ) ‘ 
tolerance values tor these two ¢lasses ot wrenel ts ime 
herein, which w he appheable ( iriou iter ! 
will meet the re t ) ‘ 

r products req ene] 
OLERANCES 

there a spree re ‘ 
ous fits establ ( ree ¢ | ‘ | 
Tables 5, 6, 7, and 8), wh repre he « 
allowed on the won 

Phe tolerar S tab ! 
of the “Go” and “* Not Go ! ! i : | t 
angle which oceur on the threaded work ean be olfset b litab 
alteration of the pitch diameter he wor (j 
passes the threaded work, nterehangeahl | c 
thread profile may ffer trom that of the G report ( 
piteh diam ter, lead or anglk The “* Not Go” rire nee 1) 
diameter only and thus insures that the pitch diameter 
that the fit will not be too loos 

The tolerances established tor Class I, Loose | ( 1] 
Medium Fit, permit the use of commercial ta O 
from various manufacturers. For Class III, Close I ‘ 
it is desired to produces a hole close to e basi ‘ 
mended that a selected tap be used 

The pitch-diameter tolerances provides I 
class of fit will be t same as the niteh-diame r toler ) 
vided for a nut corresponding to the sam < 

lhe allowable tolerances on the major dian r 4 

en ¢lassific on will be twice t} olera 

oO e pitch d eters ot serews ot sn ‘ 
% - ' . ee? A ; 
pitch diameter i ! \\ 
maximum serew we] ‘ 
screw WwW be hy ' Hace 7 ( F , 
t specified p meter tole: ‘ 

I} aximun rr ¢ nerter I i « ~ ré 

se of a worn o ( read ( hy ‘ 
is at its mMaximur ulvice In no ease, how gs ild 
ot the serev . s res Ss tron on Ve 2 such oO @€A” 
screw to be rejected on the maximum minor diameter by a (ro 


ring gage, the n 
minor diameter of t] 

Attention 1s ealled to the f 
or nut corresponds to the 


act that the minimum threaded hol 


ASLO SIZE that is, the m I 


nimum nu 


basic tor all classe Ss ot nit. This condition pe rmits the use o aD 


which when new are oversize and which are disearded when t] 


hole cut is at the basie size. 


In order to secure the desired fit the serew size is varied: th 
maximum serew corresponds to the basie size for the mediun 
class, is slightly above basie S1Z¢ for the loose class he 


tolerances specified in column 7 of Tables 5 and 8, and column 6 


of Tables 6 and 7, are the net tolerances which are in no wal 


reduced by permissible manufacturing tolerances provided for 
by master gages. These master-gage tolerances 


are provide d tor 


by being added to the net tolerances. Thus the extreme or draw 
ing tolerances are the net working tolerances inereased by the 
master-gage increment of equivalent diametrical space required 
The limits established 
for the extreme tolerances should in no ease be The 


to provide for the master-gage tolerances. 


1.3 
exceeded, 
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prplica Ol gag t ces In relath to ed vevel ( ‘ 
I ihe ( ’ Dest Inderstood Db consiae ‘ ean be use Oo ( I the nspec ( 
‘ ra Ss represe! € absolute S 4 i Inspection Gag Inspectio r ! 
{ ( he wo! pa l ‘ purchaser i ecep I pro I rf I 
re red I ire hey ( e desig ! r} ( 
el ‘ =] ‘ ‘ repre , 
7 en wes ” : , prov ; 
( ce | 
) be Ii " (ia \\ y 
rac rer cl I i 
‘ t T T } 
4 ‘ Vv pat ti 
‘ ‘ ‘ ‘ (x 
7 ‘s 7 } 
yor? raves req 
‘ eT p vc ‘ + \ | n 
D rié 
\ , ’ ’ { 
" ' (i 
i .\f | 
4 ' CG : 
ert i \ . N« a cr¢ ‘ 
ey 
- e Nu | ving or 
. oo requir ‘ DI ] o nteré , ie 
i 0 ; ins S s spe Ni ( rse Threne Na | ‘ 
‘ d to. he net wor hreads r other straig reads 
o “Not G A mit or “Go” thread plug gag required pitel 
P wo? ole p The . diam er and ! ‘ ime I ne vw ( r ¢ the 
each other thread plug gag be cleared rl r and 
Perr ble id erro pecified 1 he “* Ge lapping 
’ , PY Pa " pert ashi, ne { maximum or Not Go plug vace che he 
N (y rage ten to inerease the ne wi I et piteh diameter o1 the ht ua wort 
I rdet ! e the tull net working toleranee, permiss VS Ge plain piu + check U falar r or the 
ble « rh variation specified tor both “ G nd * Not threaded work, 
qj ' = a yk Peer Te — .~ i (; ’ } 4 C hee nor dia 
f ! : ihe extreme to i! equ toler me 
is e Increment LIM M ASTI GAGES Rt ‘ ( Wi 
! {i ld cheek sin t . = 4 | ST (; = 
N G70 rave should cheek r ( ‘ { d nm oOcTeU lhe ollow ng t ¢ mera the li master 
the thread. rages required for th erification of the working o1 
GENERAL SPECIFICATIONS wes as previously listed for verifving the screw 
A —T I r } rey, tor the r * (lo , ay r one 
fhe following specifications are included for t l aving the s ens ~ e largest perl Ne serey 
facturers where definite information is lacking but are not to be A set plug or check for the minimum or “ Not Go 
considered mandatory rage | ‘ ens S sl rl ' 
Classification Phre races eluc A maximum plan L r eh ng the minor diame 
lasses, namely, Standard Master Gages. Limit M (; both the “Go” and “ Not Go” inspection thread 1 
Ir spection Gages, and Working Gaves Used on Nu | llown ist eT erates th . ! 
Standard Master Gaae The standard master d wes required for e verification ot the working o D 
plug representing as exactly as possible al p S10! iwes as previo “ted for veri nu . 
f the nominal or basi: e of the threaded compor In order (1 A minimum o1 eT threadex plug to be used a I 
the standard master gage be authentic, the di t101 f this lor comparative measurements and corresponds to tl} 
ive from the exact standard should be ascert res the Na d mension, or standard maste) race 
tional Bureau of Standards, and the gage should he sed wit! , A maximum or “ Not Go” threaded plug to be used as a ref 
»wledge of these deviations or corrections 


ence lor cOmparative measurements and corresponds t I 
Limit Master Gages: Limit master gages are tor relterence largest permissible threaded hol 
only. They represent the extreme upper and lower tolerance lim- ¢ A minimum plain ring gage to check the m: 
its allowed on the dimensions of thi part being produced. They the “Go” and “Not Go” master threaded plug unl 
are often of the same design as inspection gag 


s. In many eases, suitable measuring facilities ar¢ 


avaliable tor this purpo 
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DESIGN AND CONSTRUCTION 
The following specification will be helpful in the design and 
construction of gages used for producing threaded work: 
Material: 


steel pack-hardened, or of straight carbon steel of not less than 


Gages may be made of a good grade of machinery 


1 per cent carbon; or preferably of an oil hardening steel of ap- 

proximately 1.10 per cent carbon and 1.40 per cent chromium. 
Handles and Marking: Handles should be a good 

grade of machinery steel plainly marked to identify the gage. 


made ot 


Plain Plug Gages: All plain plug gages should be single 
ended. Plain plug gages of 2 in. and less in diameter should be 
made with a plug inserted in the handle and fastened thereto by 
means ot a pn Plain plug gages of more than 2 in. in diameter 
should have the gaging blank so made as to be reversible. This 
ean be accomplished by having a finished hole in the gage blank 

ting a shouldered projection on the end of the handle, the gag 
blank being held on with a nut. 

lhe “Go” plain plug gage should be noticeably longer than 
the * Not Go” plain plug gage, or some distinguishing teature in 
the des ol andle should be used to serve as a ready means 
ot identification, such as a ehamter on the handle of the 6" 
rage, 

Plain Ru Gag Both the “Go” and “Not Go” gages 
should have their outside diameters knurled if made eireular. 

The “Go” gage should have a decided chamfer in order to 
provide ready means of identification for distinguishing the 
“Go ” from the * Not Go” gage. 

Snap Ga Snap gages may be either adjustable or non 


adjustable. It is recommended that all snap gages up to and in 
the built-up type. For larger 


eluding ¥g in.-be of snap gages, 





forge blanks, flat plate stock or other suitable construction may 


be used. 
Sufficient clearance beyond the mouth of the gage should be 
provided to permit the gaging of cylindrical work. 

Snap gages for measuring lengths and diameters may have one 
gaging dimension only, or may have a maximum and minimum 
gaging dimension, both on one end, or maximum and minmum 
When the 
maximum and minimum gaging dimensions are placed on opposite 
end of the snap gage 
distinguished from the minimum or “ Not end by 
of the “Go” end decidedly 


gaging dimensions on opposite ends of the gage. 


ends of the gage, the maximum or “ Go” 
will be 
having 
chamfered. 

Plug 


ended. 


Go” 


the corners the gage on 


Thread Gages: All plug thread gages should be single- 


Thread plug gages 2 in. and less in diameter should be 
made with a plug inserted in a handle and fastened thereto by 
means of a pin. 


more than 2 in. 


Plug gages ot in diameter, unless otherwise 
specified, should have the gaging blank so made as to be reversi 
ble. 
gage blank fitting a shouldered projection on the end of the 
handle, the gage blank being keyed on and held with a nut. 

“Not Go” thread plug gages should be noticeably shorter than 
the “Go” thread plug gages, in order to provide a ready means 
of identification, or the handle of the “ Go” gage should be cham 
fered. 

Kind threads on plug thread gages should not be chamfered, but 
the first half-turn of the end thread should be flattened to avoid 
a feather edge. 

Inspection and working thread plug gages should be provided 
with dirt grooves which extend into the gage for a depth of from 
one to four threads. 

The length of thread (ZL) parallel to the axis of the gage shouid, 
for all standard “Go” thread plug gages, be at least as much 
as the quantity expressed in the formula: L = 1.5D, where D is 
the basie major diameter of the thread. For threaded work of 
shorter length of engagement than 1.5D, the length of thread on 
the “ Go” gage may be correspondingly shorter. 

“Not Go” Thread Gage for Pitch Diameter Only: All “ Not 
Go” thread plug gages should be made to check the pitch 
diameter only. This necessitates removal of the crest of the 


This can be accomplished by having the finished hole in the 
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thread so that the dimension of the major diameter is never 
greater than that specified for the “ Go” gage, and also removing 
the portion of the thread at the root of the standard thread form. 

Ring Thread Gages: All ring thread gages should be made 
adjustable. 

The “Go” gage should be distinguished ‘from the “ Not Go” 
gage by having a decided chamfer and both gages are to have 
their outside diameter knurled if 

The end threads on ring thread gages should not be chamfered 
but the first half turn of the end be flattened to 
avoid a feather edge. 

Length of Thread: The length of 


made circular. 
thread should 


thread parallel to the axis ot 






































the gage should, for all standard “Go” ring thread wes, bye 
at least as great as the quantity determined in the form 
L L5D. For threaded work of shorter length of engagement 
than L5D, the leneth of thread on the (ik ore i be co 
respondingly shorter 
= N t Go” Ring Gaae f Pitel Djiameter Ov “N (; 
ring thread gages should be ade to cheek the pit u 
only. This neeessitates removal ot h erest ot the ren 
the dimension of the minor diameter is never less than that sp 
fied for e maxu ! (io <o remo 
portior Oot the thr i mo hye ol 
lo \NCES 
There are specitied herein for use in the production of National 
Coarse Threads, Natior al | ITi¢ Thre ids Nation al Llos« ( oupli o 
Threads and for other straight threads, and for National Py 
Threads, several tables of gage manufacturing tolerances 
Table 9 will be found practicable for all plain plug, ring and 
TABLE MANUFACTURING TOLERANCES ON PLAIN GAGES 
A wea ler 3 wable 7 er J Jugeested Tolerance 
for er Gage for Inspect! for Working Gages 
Manufacturing mges 
Tolerance al- Kinimun axinun Kinimuns Maximum Liiniongn Maximus 
lowed on Work wg Ege 7age g8 jage mage 
\*) - \*) l- le «-! 
2002 0 ° 1 l 3 3 
49001 . 1 20003 -0003 5 1005 
002 to 0.004 2 02 9004 04 
2 04 4 7 7 
0.004 to 0.006 0000 .0000 .0004 1004 .0007 ) 0007 
0003 0003 ) 0007 0.0007 0011 ),0011 
006 to 0.010 2000 0.0000 0.0006 ) .0006 .0010 .0010 
e 4 ° 4 e 9) l 15 20015 
r to 0.020 ).00 .0000 ),0010 .0010 1 0.0015 
de 5 0.0015 .0015 21 .0021 
2020 to 30 20000 0.0020 0.0020 26 20026 
06 1006 6 026 33 0.0037 
snap gages used in connection with a measurement of serew 


thread diameters. In addition to the master-cage tolerances, sug 
gested tolerances for inspection and working gages are also given 

Table 10 will be found practicable for both standard and limit 
master thread gages for thread work designed in accordance with 
the manufacturing tolerances for Class I, Loose Fit and Class IT, 
Medium Fit, made to Tables 5, 6 and 7. 

Tables 11 and 12 eontain suggested manufacturing tolerances 
for inspection thread gages with a small allowance for wear for 
use in quantity production of Class I, Loose Fit and Class II, 
Medium Fit thread work, made to 5, 6 and 7. 

Table 13 contains the tolerances suggested for both standard 
and limit gages for work designed in accordance 
with manufacturing tolerances for Class III, Close Fit thread 
work, made to Table 8. 


master thread 


As the component tolerances for this 
class are relatively small, it is believed that the working gages 
will be required to be held within the gage tolerances shown in 
this table. 

TOLERANCES 


APPLICATION OF GAGE 


Tolerances for Plain Gages: 


For plain plug gages, plain ring 
gages and plain snap gages required for measuring diameters of 
serew-thread work, the gage tolerances specified in Tables 10, 11, 
12 and 13 should be used. 

Attention is.called to the fact that the tolerances on thread 
diameters vary in accordance with the number of threads per 
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inch on the serew or nut being manufactured. In manutacturing 
a plain plug, ring or snap gage, in absence of information as to 
the number of threads per inch of the serew to be made, or for 


gage dimension other than thread diameters, the tolera for 
plain gages given in Table 10 may be used. 


The 
variation between any two threads not far rt 
thread 


Tolerances on Lead: tolerances on lead aré 1 as 
an allowable 
than the 


formula, J 


length of engagement as determi: he 








/ CTANCES j lnal of Thread: The tolerance 
thread as specified herein for the various pitches 
on one-half of the inelined angle This insures tl 
of the ineluded angle will be perpendicular to the 
threats proper limits The equivalent de 
Al ) SIONS ON MASTER THREAD GAC 

Kil NI MEDIUM- FIT WORK 
x | t M 
A 
] 
tw 3 
ra | 
cz2en 
° e or « ° 
- ‘ a = ee 
; | | 
j j 4 
| i 
| 
| 
pre 7 a. a | 
rABLI 1 SUGGESTED MANUFACTURING TOLERAN( 
PECTION \GES FOR LOOSE-FIT AND MEDIUM-1 
— = 
} ree 
e 4 ab Allow a 
| r ? rance 
‘ 4 a ru 
, ages 
' 
~ 1 | > re > 
Smee i‘. ie = Ss, — —_ 

t p- 

o4 
true torm caused by such irregularities as convex o1 ies 
of thread. rounded erests, or slight projections o1 id 
form, sl ild not exeeed the tolerances allowab 0 ol 
thread. 

l France ) Diameters The tolerances givel bor read 
diameters. in Tables 10, 11, 12 and 13. are applied ( a 
manner that the tolerances permitted on the inspeetion 1 work 
Ing gages occupy part of the extreme tolerance This 1 I that 
all work passed by the gvages will be within the toleranes mits 
specified on the part drawing as represented by the limit ster 
gages. The tolerances given also permit the classification and 


selection of gages so that 


if a gage is not suitable for a master 


gage it may be classified and used as an imspection or working 
gage provided that the errors do not pass outside of the net tol 
erance limits. The application of the tolerances on diameters of 
thread gages is exactly the same as explained hereit plain 


gages. 


NATIONAL (AMERICAN) PIPE THREADS 


The American 
American 


Pipe Thread 
(Briggs) 


Standard, known as the 
Standard, was formulated by Mr. Robert 
Briggs, an American engineer, prior to 1882. After his death a 


paper containing detailed information of the svstem he devised 


also 
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was read before Institution of Civil 
Britain.’ 


cerns and a committee of 


the Engineers of Great 
In 1886 representatives of various manufacturing cor 
The Mechanical 


Engineers jointly adopted this system in detail and master gages 


American Society of 


This standard has been used in the United 


States and Canada. 


were made. 


since 


At various conferences in the past, 


American manufacturers and The American Society of Mechanical 


recent representatives of 



































Engineers established additional sizes, certain details of gaging, 
tolerances, and special applications of the standard, 1 er 
tabulated in a much more complete manner thar 
done by Mr. Briggs, by a speci: ommittee known as tl} ( 
mittee of Manufacturers o he Standar tion of 
Fittings, and pub 
ALI he ‘ 
we 
A 6a 
r ether 
= 
4 
rAl I l MAS ( (il LER Vt] FOR CI Ss Ill ( 
Fl WoRK 
I St nd MI P 
Al | i we —— — 
Variation in | Allowable | A mable r wa 
Lead between Variation r 6s 
umber of any two i e-milf meter 
Threads Threads not } Angle of f m x 
er Iach farther apart Thread | . ea 
than Length page ge 
of Engagement 
° or - @ or «- + 
- + 
| 
i 
2 > 7° 3 | | 
4 » ] 
| 
4t 01 | . 
P i | ee ae aa 
Society of Mechanical Engineers. in October, 1919 7 ’ he 
title, A Manual on Ameriea Pine threads This report cor 


tained the first mention of tolerances in connection with pip¢ 
threads. American Gas and 


National 


were 


It was endorsed by the 
the 
with only such changes as 


Association 


later was adopted by Serew Thread Commissio1 


necessary to bri y it into cor 


formity with the remainder of its report.—Ep1ror. 
OUTLINE OF STANDARD 
The National (American 
following 
ternal (Male) Thread; 
Thread; Profile of T! 
Length of T! 
hand) of 


Pipe Thread Standard establishes the 


Outside Diameter of Pipe; Diameter of Ex- 


Femal 
Thread; 


Internal 
Lead of 


Diameter of 

Piteh or 

Taper of Thread; 

External Internal 
and Use of Gages: Tolerances: 
of Straight Threads. 

The dimensions of National (American) Pipe Threads are ex 
pressed in inches to one-one hundred thousandth (0.00001) of an 
inch, and in millimeters to one-thousandth (0.001) of a millimeter. 

While this is a greater degree 


read; 


read: Engagement (by 
and Threads; Construction 


Use of Taper Threads; Use 


of accuracy than is ordinarily 


1 Recorded in the Ex: 


part 3 


erpt Minutes, vol. LXXI, sessions of 1882 


1883, 
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ised, the dimensions are so expressed in order to eliminate errors where 
vhich might result trom less accurate dimensions. The relation } Length ot effective thread 
between the mech and the meter used in ealeulating the dimensions G Outside diameter of pipe 
the tables is that established hy law in the United States and P Pitch of thread. 
en record in the Bureau of Standards, Department of ¢ ere The taper of the thread is 1 in 16, measures he « C1} 
Washington. D. ¢ - The normal length of engagement betwee taper exter nd 
l eter SY ST ime exact] nternal threads whe screwed together by } d is show ’ 
9.40005 maillin ers ] Ne column F, Table 14 his el Nis ¢ olled b e cons i 
ind use of the vace 
Pa FICATIONS O} THRI In these speci iWpons the ead of e serew S ¢ . n 
i : e! s ot the I rite ! I wis ‘ ( ! 
rad outside on™ e! 4 pipe Ss plvel Col us hreads yn 254 1 eters () 
ible 14 ensions hese a imeters shoul be very cElose 
py ilacturers. TYPICAL SPECIFICATIONS FOR SCREW \D 
‘ ameters of the taper thread are determined by f PRODUCTS 
. ‘ the outside meter « re ‘ } 
" ; V | ; ‘ ' 
hese ! is ows 
s Nuts N 
(; OO05G l ] 
| OW OB25] ( ao0S 116 p 
\BLE 14- DIMENSIONS \ ONAI MERICAN) PIPI HREADS 
) XN 
A | | [. a 
Incl M.M Inche M.NI Inches M.M Inches M.M Inche MIM I M.M I s MM a , 
i i 
ly } 36351) 9.233 37476 9.519 2038) 6.700 LSO 4.572 105 10.287 02963 753 27 2 
M4 b 47739) 12.12 48989) 12.443 4018} 10.206 200 5.089 540 13.716 .04444 1 129 1s Is 
36 10 61201); 15.545 62701} 15.926 1078; 10.358 240 6.096 675 17.145 .0444 1 129 1s 1s 
le 13 75843 19.264 775843 19.772 9337) 13.556 320 & IZs S410 21.336 .05714 1.451 14 ] 
%4 19 96768; 24.579; 98886) 25 117 5457) 13.861 339 | 8.61] 1.050 26.670 .05714 | 1.451 14 
] 25 1.21363] 30.826) 1.23863) 31.461 OS2S8) 17.343 100 | 10 160 1.315 >. 401 .OO0S6 | 1.767 11! l 
14 32 1.55713} 39.551) 1 58338] 10.218 TOGS| 17.953 420 | 10.668 1.660 | 42.164 .06956 | 1 767 11! ] 
1% 38 1.79609} 45.621) 1.82234) 46.287 7235! 18.377 $20 | 10.668 1.900 | 48.260 .06956 | 1.767 11! l 
2 50 2.26902) 57.633) 2.29627} 58.325 7565} 19.215 436 | 11.074 | 2.375 | 60.325 06956} 1767 111; 115 
2% 64 2.71953] 69.076) 2.76216) 70.159) 1.1375) 28.892 682 | 17.323 | 2.875 | 73.025 .10000 | 2.540 s s 
3 76 3.34063} 84.852) 3.38850} 86.068 1 2000) 30.480 766 | 19 456 3.500 | 88.900 .10000 | 2 540 8 S 
314 90 3.83750} 97 473) 3.88881} 98.776) 1 2500) 31.750 821 | 20.853 1.000 | 101.600 .10000 | 2 540 S s 
4 100 4.33438] 110.093) 4.38713] 111.433) 1 3000) 33.020 844 | 21.438 +. 500 114.300 .10000 | 2 540 S s 
414 113 4.83125) 122.714) 4.88594) 124.103) 1.3500) 34.290 875 | 22.225 5.000 | 127.000 .10000 | 2.540 8 ‘ 
5 125 5 39073} 136.925) 5.44929] 138.412) 1 4063) 35.720? 937 | 23.800 5 563 141.300 .10000 | 2.510 % \ 
6 150 6.44609) 163.731) 6.50597) 165.252. 1.5125) 38.417 958 | 24.333 6.625 | 168.275 .10000 2.540 S \ 
7 175 7.43984) 188.972) 7.50234) 190.56 1 6125) 40.957 1.000 | 25.400 7.625 | 193.675 .10000 2.540 ~ sO) 
8 200 8.43359) 214.214) 8.50003} 215.901 1 7125) 43.497 1.063 | 27.000 8.625 219.075 .10000 2.540 s SO 
9 225 | 9.42734) 239.455) 9 49797) 241.249 1.8124) 46.037 | 1.130 | 28.702 | 9.625 | 244.475 .10000 ?. 540 5 SO 
10 250 10.54531) 267.851)10 62094) 269.772, 1.9250). 48.895 1 210 | 30.734 10 750 | 273 050 .10000 2. 540 Ss SU 
11 275 (11.53906} 293.093)11.61938} 295.133) 2.0250) 51.435 1 285 | 32.639 | 11.750 298.450 . 10000 2.540 8 | 80 
12 300 12.53281) 318.334/12.61781} 320.493) 2 1250) 53 975 1 360 | 34.544 | 12.750 | 323.851 . 10000 2 540 a = 
14 O.D.| 350 (13.77500} 349.88613 87262] 352.365, 2 250 | 57 150 1.562 | 39 675 | 14.000 | 355.601 . 10000 2 540 8 4) sO 
15 O.D.| 375 |14.76875| 375.127|14.87419| 377.805. 2.350 | 59.690 1.687 | 42.850 | 15.000 | 381.001 .10000 | 2.540 : |. 
16 O.D.| 400 (|15.76250) 400.368!/15.87575] 403.245! 2.450 | 62 230 1 812 | 46.025 | 16.000 | 106 401 . 10000 > 540 8 SO 
17 O.D.| 425 16.75625] 425.609/16 87500] 428.626 2 550 | 64.770 1.900 | 48.260 | 17.000 | 431.801 . 10000 > 540 8 SO 
18 O.D.| 450 (17.75000) 450.851/17.87500| 454.026, 2.°50 67.310 2.000 | 50.800 | 18.000 | 457.201 . 10000 2 540 S SO 
20 O.D.} 500 (|19.73750} 501.333/19.87031| 504.707; 2.859 | 72.390 2.125 | 53.975 | 20.000 | 508.001 . 10000 2 540 S } SO 
22 O.D.| 550 /|21.72500| 551.816/21.86562| 555.388} 3.050 | 77.470 2.250 | 57.150 | 22.000 | 558.801 .10000 2.540 8 | 80 
24 O.D.| 600 (23.71250) 602.299)23.86094) 606.069 3 250 | 82.550 2.375 | 60.325 | 24.000 | 6C9.601 . 10000 2 540 8 RO 
26 O.D.| 650 |25.70000) 652.781,25.85625|] 656.750! 3.450 | 87.630 2.500 | 63.500 | 26.000 | 660.401 . 10000 2.540 5 SO 
28 O.D.| 700 /|27.68750| 703.264/27.85156| 707.431! 3.650 | 92 710 2.625 | 66.675 | 28.000 | 711.201 . 10000 2 540 8 SO 
30 O.D.) 750 |29.67500) 753.746/29.84687| 758.112, 3.850 | 97.790 | 2.750 | 69.850 | 30.000 | 762.001 .10000 > 540 8 80 
in which Manganese, 0.50 to 0.80 per cent 
Pitch diameter of thread at end of pipe Phosphorus, 0.09 to 0.13 per cent 
B = Pitch diameter of thread at gaging notch Sulphur, 0.075 to 0.13 per « 
Gr Outside diameter of pipe Method of Manufacture: Bolts and nuts inay be ¢ | lead 
I Normal engagement by hand between external an milled, or machine-cut, so long as they meet the provir 4 
internal threads fications, and are to be left soft. 
P Pitch of thread. Workmanship: All bolts and nuts must be of good y mar 
[he angle between the sides of the thread is 60 deg. wher ship and free from all defects which may affect their ce 
measured in the axial plane, and the line bisecting this angle is ability. 
perpendicular to the pipe axis for taper or straight threads, Finish: All bolts and nuts shall be semi-finished; that is, the 
lhe crest and root are truneated an amount equal to 0.033 P. bodies are to be machined. under side of head 


The de pth ol the thread, therefore, is 0.8 P. 
The length of the taper external thread is determined by a 
mula based on the outside diameter of pipe and the pitch ol 


thread. This is as follows’: 


B (O.8G + 6.8)P 
* The above formule are not expressed in the 
originally established by Mr. Briggs; however, 


results 


same 


both 


terms 
forms 


as tne for 
£1VE 


ider 


and nut faced, and 
head 
leaving a circle equal in diameter to the width of nut, 

Form of Thread: The form of thread shall be * National 
Form,” as specified herein, and formerly known as the Unite: 
States Standard or Sellers Thread. 


Thread Series: 


upper face of and nut chamfered at an angle of 


? > 
the 


the 


The pitehes and diameters shall be as specified 
in Table 1, and known as the National Coarse Thread Ser 


] 
it’s 
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| 
Cla f Fit: Class III-A, Medium Fit (Reeulay abroad and s know ifacturers 1 autho ot 
Din ns: Great Britain, France, and other foreign intries are awa 
t Nominal Size: Ys in the situation and. in faet * ilreas en wal 
Number of Threads Per Inch: 13 ternational standardization of set thre 
Length Under Head: 3 in U.0 factured articles Furthermore, erna i 
Minimum Length ot Usable Threa: of great importance in connection with the develonment of 
Diameters: See Table rE 8 complet trad 
1” { , See Table ¢ In July, 1919, the Commission sent to Euro 
ts members to conter wit Brit h i I | I 4 : 
ro I] ir reap i ns i iW eno | 
1) ‘ ) I 
S |) \ | ipparent both ky i J 
lia ire I InL_rile eT 
I ti Uy ed Sta o! ( I oppor! I 
4 t) tit ‘ ] ) I ~ { ) 
~ 1) \cross | a - 210 ; it sa resu 
| i " ) to rea i i” ( 
rances as s i ernational ( , 
| Ry eration to th ) 7 r , 
‘ t pro ‘ is ’ , 
-_ ’ Kne } Mi 
\ G ’ , 
\ n (; Y 
bes 
Opposed-Piston Diesel Eneoine 
’ (; 1) 
: \ type irine D 
pis principle, reeer M ( | 
\ \ (j ‘ : 
nd ¢ t Birkenhead, } C! 
‘ eriod iis otab + I ‘ lene rina ] i) } 
N . P 
1dva age cla ad ts W 4 il 4 
' ( ) thread 1 rao 
\ 7 5 3 ¢ sf 4 1 71 ’ = \ Y il vit il PVs ta 
4 maxis or “ Not Go read plu 
e space s « , } | 7 P , 
t? ‘ paratie ( Inder il ) ire two opp D 
\ (; ) ! iv var » cher ' the 
ial res , x hye 4 er ? ‘ na earil vs 
to il? r 4 
\ N : I piston engine ive be re iced v DY cross- , 
fer o } ’ 
» pistons to e ¢ross wis ‘ } 
} I i / ™ ‘| + 
=o Ss arrancemer ‘ Sa racteristi 
= engine, relic ral ” most ‘ : cee} 
\ ree 0 shia rT : , . ‘ ante ™ 
(i), ! ereo a I , 
ra ) 
‘ rep té ] 
| ! er" é ri . 
) hst ] yn r . _ ] 
Ov ; 
br | : ‘) . Oo] COMMISSI ‘ . 4 
’ ‘ id ( r eoamh . 
} yrs . veen ft < . 7 \ 
el rs 0 \ read pro er are arranged ports arour l I 
, } ( miss scavenging air 1s admit } 
ered I} lo r ‘ through a similar series of ports é ‘ 
whieh require standardization being incovered in their turn bv 1 pe 1S : 
Threads cut on brass tubine the end of its stroke. The seavenging air thus passes roug 
» Instrument threads the whole cylinder and a very good seavenging effect is Line 
Acme, square, buttress and other special thre giving the engine a high efficiency for a two eyecle type, the T 
In addition to the standardization of various thr systems consumption being 0.42 pound per brake horsepower hour. The 
the Commission believes that it would be of crea intage t scavenging pumps are of simple design. The air supply. both f 
\merican manufacturers to have « ‘tablished standards for stock, the injection of the fuel and for starting 


na 
( 


g purposes, is obtained 
and other appliances used in the production of serew thr 


ads, from a three-stage vertical air compressor driven by the 

ich as the following: The pumps for the circulating water and lubricating oil are dr 

t Taps from eccentrics. The engine is to be built in standard sizes of 

b Dies 1000 hp. for installation in single or twin serew cargo ships 

ot bar stock for producing eut threads In view of the small space occupied by this e1 

{ Sizes of bar stock for producing rolled threads stated that the steam engine and 
Dimensions of bolt heads and nuts 


sizes igine, it 

boilers ean be taken out oft 
existing steamships and replaced by an engine of this type with 

Standardization of sheet-metal and wire-gage siz 


) Standardization of tap-drill sizes. 


5 out altering the shafting or propellers. The low speed of revolu 
tion consequent upon the adoption of opposed pistons the 
le recent war has demonstrated the need of interchangeability piston speed at 110 r.p.m. is only some 450 ft. per min.. or 


irticles manufactured in this country with those manufactured lent in effect to 900 ft 


TI 


ed 


per min.—makes this possibl 








The Financial Problems of Industrial Housing 


By LESLIE H. 


Our 
housing shortage is said to be due partly to the fear of a financial 


panic and partly to the fact that, high as rents are, they are not high 


This paper treats industrial housing as a financial problem. 


enough to show an adequate return on present-day construction costs. 
The relation of rents to capital invested, the calculation of proper 
rents, and methods of financing house construction are discussed in 
some detail. The financial difficulties which face those desiring to 
purchase new homes are also taken up and selling plans that will 
meet the purchasers’ needs and their ability to pay are outlined. 
The paper closes with a discussion of the scheme of coéperative 
housing, which the author suggests may be the solution of America’s 
housing problems. 


iE close of the year 1919 finds our industrial housing 
problem still unsolved. The expected fall in prices has not 

come and does not seem likely to come. The speculative 
builder seems to be definitely out of the field. Rents are still 
rising but have not risen high enough to show a proper return on 
present-day construction costs. The shortage of materials and 
freight ears has caused a notable increase in building costs during 
the past few months, so that today a house will cost 35 per cent 
more than it did last Some employers who built 
houses last year are using these as an inducement to attract help 
from other localities. 


November. 


Those who did not build are coming to the 
conclusion that they cannot hold their help without building this 
year, and in the meantime their production and sales are falling 
off because they are short of help. 

Manufacturers still doubting the wisdom 
of starting their housing programs because of the fear of a finan 
cial panic or a period of depression and fall in prices. They per 
sist in ignoring the presence of our Federal Reserve Bank which 
was created for the very purpose of stabilizing our financial 
situation. They also ignore the fact that organized labor is de 
manding a larger share of the returns from industry than it has 
received before and is going to see that it gets it. 


are hesitating and 


PRESENT RENTING DIFFICULTIES 


The second difficulty is that the employer thinks he cannot rent 


his new house at a figure that will show an adequate financial 


return. It is unfortunate that the unattractiveness of the house as 
an investment is due to the fact that recerpts from rent are usu- 
ally not enough to pay a fair interest and allow for depreciation. 

The the manutae 
turer has not ventured to raise them to correspond with rising 
costs or the odium that 
such action when the employer is also the landlord. In conse 
quence, we find that most mills are not receiving enough rents to 
take care of the cost of maintenance and taxes, 


rents charged were fixed many years ago; 


increased wages, because ot 


gttae » t 
attaches lo 


These low rents 
aggravate the housing shortage because they influence rentals 
and real-estate values all through the town. Other parties may 
get slightly higher rents, but not enough more to make property 
owning an attractive investment, and this discourages them even 
in normal times and is now an absolute barrier to real-estate 
development by others. 


CALCULATION OF PROPER RENT 


At this point it may be well to diseuss what is a proper rent 
for a house. Assuming a lot and a house built today cost $6006, 
of which $500 is the cost of the lot and $5500 the cost of the house, 
the annual charges to be covered by rent would be as follows: 


The prevailing interest on first mortgages is 6 per cent. Taxes 
vary according to locality, but a total charge of $100 will 


probably cover taxes, insurance and water. 


1With Fred T. Ley & Co.. Inc. 
Abstract of a paper presented at the Spring Meeting, St. Louis, Mo., 
May 24 to 27, 1920, of THe AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Copies of the complete paper may be obtained upon application. All 
papers are subject to revision. 


ALLEN,' SPRINGFIELD, 


MASS. 


At the end of twenty years the house, even after renewing the 
roof, heater and plumbing, will not be worth as much as its orig 
inal cost. It will have depreciated through wear and tear at least 


30 per cent on the first cost, the figure varying according to the 


quality of material and workmanship in the building and the 
amount of eare taken of the premises by the tenant. It we as 
sume in this case an average of 30 per cent on $4000 (the cost of 
the structure above the cellar) we obtam $1200 or a charge of 
$60 per annum. A tabulation of these charges worked out o 
an annual basis follows: 
Outside painting 0 oeeee Goes 
Inside painting MO Fi ccaccs ‘ 20.00 
Roofing ..... reer. eer AW) 
Heater ... caee ce! neve. a 7.50 
Plumbing .. ceee «O20... i ea 17.50 
General Repairs Average ne 15.00 
Depreciation, at 2 per cent, on remainder 
superstructure ...... mow 
Total maintenance and depreciation. . bch 158.33 
Taxes and insurance Lowa 
Interest on investment SOOO 


rotal 


Teer TCL CE eT eT S61S.338 
This tigure, amounting to slightly over 10 per cent on the in- 
vestment, does not allow anything for management. It ts equal 
to a rent of $51.50 per month and is as low as it is sate to figure 


with favorable conditions. The caleulations take no account of 
possible rise in land values or in cost of building materials which 


might offset depre elation. 


Meruops or FrnancinG House 
The third big problem that confronts the employer in his hous 
The 


payment 


CONSTRUCTIO? 


ing problem is how to finance the large expenditure needed. 
ultimate purchaser usually cannot make a large initial 
and his earnings do not permit very large monthly payments on 


seldom that more than 10 
per cent of the purchase price is offered as a first payment, ar 


the amount he borrows. It is very 


repayment of principal borrowed on mortgages is 


stretched out 
by emplovers ove! periods ot trom 10 to (in one ease 4 vears 


In most of the plans now in use the employer has to take back 
2a second mortea 
The buildi: 


with insufficient funds available for home buying an 


total cost, 


ve tor at least 40 per cent ort the 


¢ and loan associations of America find themselves 
home build 
ing because their only souree of working capital is derived fron 
weekly cash deposits paid in by the association members. Te 
relieve these conditions the Federal Building Loa Lect 
introduced in Congress to Encourage Home 


Stimulate the Buying and Building of Homes. 


as be el 
Ownership and ty 

These bills would 
ereate a system of Federal Building Loan Banks operating under 
the general supervision of the Treasury Department, and mak: 
available, for the purpose of dwelling construction, a considerabl 
portion of the two billion dollars now tied up in the mortgages 
held by the building and loan associations throughout the country 

The combination of manufacturers into a local housing cor 
poration which shows a willingness to take the risk of building 
houses has proved of considerable encouragement to the prospee 
tive home purchasers. The housing corporations also gain the 
advantage of economical purchasing and quantity production i 
the erection of houses. 

There are many localities where united action by manufacturers 
is not possible and here the employer is advised to organize his 
own subsidiary realty company. It is unquestionably of benefit 
to him that he should not be both employer and landlord. 

The suggestion has been made in several quarters that new 
house construction should be exempt from local taxation for a 
period of five or ten years. The benefits of this in communi‘ies 
where the housing shortage is very acute would at once be felt, 
as local taxation usually amounts to one-quarter of the rental 
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cost of a house. 


It 


is therefore established. 
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facturing industries to a town and precedent for 


It is a method often used to attract 


ik 


may be objected, hows 

building of a number of houses adds a far vreat 
town’s expenses than ai expenditure of equal at 
construction, as the houses usually call for an « 
sewe! water, etc., out of a town’s tunds and 
on the town’s school facilities, tire-proteetion se1 
The exemption from local taxation, therefore. car 
ered an rgeney measur It is not eeonon 
should be ised ol is means ol j vr “ll ¢ 
munity co bute toward the rehet o town’s hi 
here other methods of enlisting thei pport 

Chere is a wide difference of oplmion among ¢ 
‘\ lor o renting or selling omes to emplovees 
houses act as a check on the tenant leaving the 
company who owns the house. Rental is furthe 
young married couples not in a position to buy 

the workma s of advantage because f 

in his own home makes a better workman. becomes 
and acquires a permanent interest in the comn 
eHing scheme to be satistactory the purchaser must be 
that his investment is a liquid one. The employer 
tected 1f values rise and if the emplovee leaves : 
the house is entirely paid for. Various plans for d 


paid-in value of the house are used which insure 
workman and the employer. 

\ selling plan that will meet the purchaser's 
imlitv to pay is of great importance The ore 
does not understand the business of home Owl 
selling plan is to be a suecess most of the thir 
and finanew I st be arrang d lor him Phe I! 
” as low ~ per cent, but a man worthv te 
should be able to put down at least 5 per cer ly 
! he large iten his annual earrvir charge 
be decreased by a large initial payment | bye 

n lo arr re a monthly pavment te Ke cal 

d amortization of the principal. 

L ihe ( ny examples show vari ‘ ( 
7-000 a vear, and should be able to pa bout S600 
month for earr harges ds amo ( 

he price of the ho ind lot is assur ‘ 

Int of the > 1) ment Sou, ne sab 
Smaller or ! tt ns ¢ d pi 
The mothad af dre P 

0 eceanrs ! mre tor ytd ¢ (ot) peer « ( 

oe ort A. qr i ‘ Tere ue t 
pPayine I Vi VOrK Out as te 

, Ij t guge SOW) t ¢ 
Second tgage, S2400 at 
, IL . 
Paxes, is ines nd water 
Min rey s and nting ¢ ue 
Lota (S50 per nth) 
» 
When the second mertzgage is amortized the workm 
his first mortgage in about eight vears mor 


pay in $50 per month. 


Where the purchaser's income i 


Is large 


é nouch a 


: oan association mortgage for 75 or 80 per cent of 


aken out. 


and the 


nent would have to be taken by a secon 
vork out as follows: 
( 


‘oOperative bank 


mortgage, 


CoOperative bank dues tc 
12% Pumas. Ses eieneadawe 
Second mortgage of $1400 a 


IZ ye 


urs 


$4000 at 
») amortize 


t & per ce 


Paxes, insurance and water 


Mino 


repairs and 


Total (S65 per month).. 


painting 


j 


i 


mortgage 


difference between this and the 


AL 


anu 
ccauure 
the 
oa 
ry 

re on 
LX 

t c 


) 
} 

eed 
( 
lnY 
=) 

~ ™ 
Cittal 
tinues 
a ane 
price cul 
Irst pay 


~ would 
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nder this thod the 


12) 


workmen are able 


hit 


be 


paynrit nts are 


property would 


2 years, but the monthly 


to purchase in this way 


Some firms preter to sell 


purchase acreemel! 
else 


interest ; 


le does pass until the 


u note or land contract tor t 


t ' Th ' ‘ 7 
pays int I , AWG a cera til Li 


cipal, which he 1s 


ige in this method is that a ter 


etlorts to pay Ol the 


tye ree 


ced a olte ‘ 
y! prosperit or ! y Wie ( Cul (if 


mW COT rhe 


rhe rate of 


interest Is 


house that some frms 


order to help their men. One nati 


rigave ol! Q5 pe r cent 


amortized in 


. 
nelpal bemg 


] ; ; i ; it 
Is 18S unbusinessiike, bu the plan is naoubtle 


Will benel DOLH parties to 


pre 


Valling interes rate 


i ual cost to the com anv o K e¢ pin 


job and keeping aow!l abor irnovel 
times that sum 


As labor t 


ip to ; nuel 


urnover is supposed to cost [roi 


eae is $250 for skillec 


1 workmen, it 


View, a re as 


economy, 


amount to oniv *0U per annum 


The importance of making prope! 


provisiol 
amortization ot both first and seco 
Wi 


recognize the f t ft ‘+ o ane t 


imbing, rooting, hardware an many I I 
Most mer 


continually 


wearing out 
| he 

‘orressive 
With 


ry quickly on an 


] i +} 
Will ready ee Loe a 


ation, reducing charg 


increase lt repayments ot pring pal re vel 


money at 6 or 615 per cent a mortgage ean be 


oderate amortization payment 


COOPERATIVE HOUSING 


Much in 


terest 1s being shown in copartnership or cooperal 
housing, 


New York City apart 


ment houses and is the plan adopted by the Englis] 


which is being tried in several 


eity 


pur 


rarden 


companies. Under this system a company i 


the 


S organized to 


chase and develop real estate and stockholders are admitte« 
as tenants to the property. The usual scheme is for each man ti 


purchase stock to the value of half the cost of } 
the other half being 


lis house and land 


carried by a mortgage on the whol property 


His rent is sufficient to amortize the mortgage i to 12 years, 


pay 


17 
and then the housing company ean either reduce r 
large dividends. 


fo apply this system to the housing of t 


i t 


ents o1 


he working 


ClASSCS 








348 MECHANICAL 


would necessitate the placing of blocks of stock in the hands ot 
employers and charging enough rent to pay tor the purchase ot 
the stock by tenants from the block holders in monthly or annual 
installments instead of selling the whole ot the stock to the t 

ants at the start. 
care of installment payments on the stock, as well as the amortiza 


The rent paid would be large enough to take 


tion of the bonds. A rental ot 12 per cent ol the cost ol the de 
velopment would amortize the bonds and place the whole ot the 
stock in the hands of the tenant in about 27 vears. 


rhe tenant in signing a rent agreement will acquire the mght to 


receive annually second preterred stock to the amount of one 
sixth of the rental paid, this stock being turned over to him in 
quarterly installments of two shares each. In addition to this he 
will be given one share of common stock (which carries with 1 
voting privileges) as soon as his holdings in preferred stock 

ach $100, and one additional share tor each additional $100 hi 


acquires, 
At the end ot 


ferred stock will be in the hands of the tenants and half of the 


twenty-five years the whole of the second 


common stock will be held by them, the treasury stock being ex 


hausted for this purpose. 


In the twenty seventh vear the bonds will be entire ly redeemed, 


and if the rent remains at the same figure there would thereatter 
remain $69,000 per annum available for dividends on the common 
stock. Probably $5 per share would be used for this purpose and 
the remainder carried to surplus, so that each tenant would i 
ceive $370 in dividends, viz., $245 on his preferred stock and $125 
on his common stock. 

The original guarantors of the preferred stock who have been 
holding common stock for all this time, without receiving a divi 
dend, would receive a compensation for the risk taken in lending 
their credit, in the shape of $25,000 per annum dividend. 

This plan has a saving incentive that would appeal to a great 
many workmen. Some arrangement could be made by which 
they could transter trom smaller to larger houses as their families 
increased in size. 

It will be desirable to guarantee to the tenant a market for 
his preferred stock in case he wishes to vacate the house and 
leave the town, so as to remove from his mind the fear of loss 
which is otherwise likely to deter him from entering the scheme. 
It is not probable that it will be necessary to maintain this guar 
antee very long, as in a few years the value of the assets behind 
it, as the bonds are retired, will make it worth more than th 
purchase price, 

The advantage of such a plan to the ¢ mployer is that all he has 
o do is to guarantee an annual dividend of small amount and 
his funds are not otherwise tied up. 

The advantage to the tenant is that he has the freedom of a 
tenant and yet shares the profits of the landlord and he aequires 


l 


by installments a liquid investment in a housing property. H 


Lil 


has all the mghts of a householder except the speeulative selling 


privilege and he is relieved of the fear of loss through deprecia 
tion or forced sale. 

In higher-elass developments where purchasers are better pro- 
vided with funds, the preferred stock can be sold outright to 
them at the commencement, and the rental can be reduced by 2 
per cent. 

The plan has so many obvious merits that it is certainly worth 
trying out on a large seale, although it is feared that the eon- 
stitutional dislike of the American workmen to any form of co 
Operative merchandising may prove a bar to its suceess. It may 
be that one or two successful demonstrations, however, will show 
that the successful solution of America’s housing problems lies 
in this direction. 

Our housing problems ean be solved only by action. We should 
strive to put the business of housing on a self-supporting basis, 
for we have not solved the problem if our housing does not pay 
We may make some mistakes in the steps we take, but 
if all those who are trying to remedy the present state of affairs 
will work together, we ean overcome all the diffieulties and solve 


its wav. 


our problems to the lasting benefit of our country and our homes. 
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LIQUID FUEL 


In the last few months evidence has been accumulating to show 
the serious situation with respect to liquid fuels, in this country) 


and abroad. 


In England, the government has already realized the urgency 
ol the situation and its importance for the future and has decided 
to render assistance to the industry through the purehase of bonds 

one of the largest oil companies, the so-called Shell Group, b 
which means it will be supphed with working capil 

In An ( : is bee ‘ argely i 

\ ‘ x tial i Oil La Leas 1} 

i ’ new ereds oad 

The consum) neral- tor « 
Inarine and statiol s row I 
las ve vears ess res ) 
covered the e1 0 nul quid lt }) i 
| i rece > ‘ I) ePctTol! | ™s ty L ~ 
Georve Otis Sn . es nated tha the 
last only in the neighborhood of twenty years 

It is of interest, therefore, to review brieliy what s be 
recently to supplement mineral oils or to increase | r uset 
The work has been earried on in several directions, of wl 
following may be mentioned without, however, indicating 


relative importance of the various remedies by the order i 
they are enumerated. 
During the war the Submarine Detense Association deve 


the so-ealled colloidal fuel, a mixture of oil and pulverized ec 


where the coal is held in suspension in the oil throug e pres 
of a material ealled by its inventors the “ fixateur.” It is elain 
that this material may be used for oil-fired furnaces in ab 
same manner as oil alone, and that for a given weight of oil it 
has a very muc! wher heat capacity, than oll alone, due to t 
presence of suspended coal. 
Next, in particular reference to motor ears, may be met ne 
e possible use of engines of the Diesel type, reference to w 


is made in an artiele in the Engineering Survey of this numb 
Numerous attempts have been made in this direction without co 
spicuous success, which the author of the article referred 
explains by claiming that Diesel-engine manutacturers ar 
busy to attempt the problem, while motor-car mat 
not know enough about Diesel engines. The use o 
on motor cars would relieve the situation to the extent of pei 
Bl 


mitting the use of unrefined oils, instead of only sueh upp 


tions of distillation 9s gasoline and keross 


Mention should be made, also, of various products eoal di 
tilation sueh as benzol, prod iets of its hvdrovenati nd n 
spirits. The production of these depends on t iailability 
this «country o Is w igh nitrog eh « 
do not appear to be verv numerous. 

The last, and possibly the most promising soluti at tha lis 

el problem, in particular for motor vehicles, appears to be 
use of aleohol, and it is interesting to note ir this conne: 


(1) that fuels with aleohol base have recently been used wit 
vreat suecess in motor vehicles in this country, in Europe, 
especially in South Africa; and (2) that new sources for the pr 
duction of alcohol are constantly being discovered. In additi 
to the generally known vegetable sources, of recent years method 
have been developed for the prod iction of aleohol from sawdust. 
from refuse of cane-sugar manufacture, from calcium carbides. 
and recently, at the Skinningrove Works, from coal gas. As 
the largest and best-known field of consumption of aleohol in 
this country has been destroyed for the time being, the use of 
aleohol for power purposes would not meet with the competition 
which it would formerly have had and the price of alcohol should 
not be high, especially as compared with the prices of gasoline 
now prevailing and expected in the near future. There are cer- 
tain difficulties in the way of wide use of alcohol as a fuel, which, 
however, are of a non-technical nature and will not be discussed 
here. It may be stated, however, that the discovery of a cheap, 
positive and reliable denaturant would go a long way toward 
making possible the wide adoption of aleohol for power purposes. 
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Fuels, lar and Coke 
tracting Company 


Gas, 15-20 The United Gas Improvement Con 


has developed a device by which a water-gas 


‘ 
gi 


set may be operated with promptness and celerity by a prope! 
adjustment and arrangement of valves. This automatic contro 


is placed in a small dustproof case of cast iron mounted on cast 


iron legs and occupying 6 sq. ft. of floor space. It is operated by 
1/10-hp. electric motor. It is interlocking and foolproof and per 
mits one man to control several sets of apparatus and the gas 
maker may handle his own fuel and do ot work. It permits 


shorter cycles. United Gas Improvement Contracting Company, 








Philadelphia, Pa. Address J. M. Rusby, Engineer of Tests 
Vetallurgy and Metallography A6-20 Melting Point of Slags. The 
Bu of Standards is preparing for publication a paper on a 
recent investigation of the melting point of various slags typical 
of those which occur in different lines o eta g Bureau of 
Standards, Washington, D. C Address S. W. Stratton, Director 
Weta rgy and Meta 17-20 M nic Working Metals 
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110-20 Magnetic Uniformity of Ste+ 
Vaterials, A9-2 

Vaterials 17 Bakelite 


Properties of Engineering 


Propertics of Bnagineering ?1) 


Modulus o 


Rupture Computed by formula S 8PL/2BD Determined 
from % by \% by 5-in. specimens. With span of 2 in.. S 12.500 
b. per sq. in., with span of 8 in., S 12.460 Ib... and with spar 
of 4 in., S 13,170 Ib. 

Moduli of Elasticity. Determined in above specimen by formula 
BE WL'/4AABD*: for 2-in. span FE T60,.000 Ib. per s n., fe 
j-in. span. SS7.000 Ib. : for 4-in span, 944,000 Ib 

These tests were repeated, giving about the same stress as 


re, but slightly higher moduli of elasticity for 3-i1 


- 


Iidress General Bakelite Company. 


Gilbert L. 
Engineer, Perth Amboy, N. J. 


B—RESEARCH IN PROGRESS 


The purpose of this section of Engineering Research is to bring 
together those who are working on the same problem for co 


operation, to prevent unnecessary duplhieation of work and to 
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prolession ol the investigators who are engaged upon 
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The purpose of this section of Engineering Ii 
notes oO a personal nature revardl I }) rhe v I 
laboratories, methods ol procedure lor commerei; VO! ! 
regarding the conduct of various laboratories 
Purdue University 1 The Engi ng Ex ‘ S 
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Direct Purdue University, Lafayette, Ind 
The Engis ing Experiment Station is i ft 
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ENGINEERING SURVEY 
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’ 4 ra) , © j | y } 
Doetor ¢ } 
crs \ } ( t ‘ " PS ‘ 
rive ! } st tl sual met} unk 
I I r run! ope \ pre ) aistar orl erived odified b wit 
owe! ur Ss bet issumed , The results of erest for flight in winds aré 
" to O . 
‘) ¢ oO OL4 l 1 he rie 0 i ( char ré Du slict ] her fly i 
ihe motor runnl i 1 higher spi winds « T sonable strengtl ind bu ‘ rht] “ 
power with proper adjustment, winch w ! e the with winds of anv strength 
ht, and therefore the speed 2 The altitude of flight affects the rang: The re being 
\ very good third reason is that the duration of th { that higher speeds are attained at higher altitudes and the ratic 
i ill be considerably. lessened and this together w of air speed to wind speed changes However, as wind speeds 
lhe increased satety due to high altitude and g1 change with altitude it does not seem worth while to ¢ nto the 
ed lead to the conclusion that: For bombing pu ses the matter more fully 
} ; t t 2 r ~ 4 
ator should fly at a certain predetermined consta e 0 3 Other things being equal, is slightly advantageous to fly 
tse k: hie sl! ould allow the plane to mse as the load diminishes h ch, especially as to time of flivht Vai onal id soru Com 
Since the work consumed in rising to the higher level is at least mitiee for Aeronautics, Report No, 69. Preprint from 5th An 
rtially returned when the machine clides down at the end of nual Report. Washington, mm €. 1920. pp 6-29. 11 fies t 


he trip without power, these works have not been considered BI RE I — 
4 iy } } > ? hr Ss ore (Gow ae ™ 
[he following results have been attained mathematically as re EA FF STANDARD ee also Refractories) 


gards flight in calm air: Nores ON THI 


CRITICAL RANGES OF SOME COMMERCIAL NICKE! 

1 The machine should fly at a constant angle of attack, the STEELS, H. Scott. The transformations in some commercial nickel 
ingle corresponding to the minimum value of Wf, where W is — steels have been studied by means of thermal analysis. The Ae, 
the weight and R the total resistance. transformation, the temperature of which is of direct practical 
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value in heat-treatment specifications, is also the most difficult to 
definitely locate. It is found that slow rates of heating give 
better definition of this point and that the end of the Ae, range, 
as interpreted from the thermal curves, corresponds to the mim 
mum temperature at which all the ferrite is in solution. The 
effect of rate of temperature change and of nickel content on the 
eritical ranges of the steels, which approximate 0.40 per cent 


earbon content, is shown in curves, and the effect of nickel and 


carbon on the end of Ae, is deduced from the data obtained and 
those of other observers whose work is discussed The etfeet ot 
nickel on the A. transtormation is to lower Ac ny 10.5 dew. cent. 


and Ar, by 21.5 deg, cent. for each 1 per cent nickel over the 


] 


range OU to } per cent nickel The eutecto 1 ratio Is also decreased 


by 0.042 per « carbon for each 1 per cent nickel added over 
ttre me range Abstract ol N¢ niin Pape f the Bureau of 
Standards, No si 0. e) 

HE INTERCRYSTALLINE BrirTLENESS OF LEAD, Henry S. Raw 


+] , fey 
tie granular torm 


Sheet lead sometimes assumes a very brit 


during service, due to corrosion, An explanation which has been 
offered by previous investigators for this change In properties 1s 
that it is due to an allotropie transformation, the product result- 
l-known “ gray 


tin.” Contact with an electrolyte, particularly a weak acid solu 


nge being analogous to the we 
tion OT a lead salt, has been elaimed TO Te Thhe neveney by whiel 
is brought about 


Metallographic examination of the granular “ allotropie ” lead 


shows that each grain has the characteristic properties he or 
dinary form of lead. The intererystalline cohesion ot the grains 
lo one al othe hy mwever, ] is been so weak ned th at the nate rial 
has rranular appearance 

The rate at whieh the intererystalline brittleness is brought 


about is proportional to the amount of impurities and to the con 


centration of acid in the solution in whieh t1 ead is placed 
Practically all the impurities which are found in lead are lodged 
in between the grains. The preferential attack by the corroding 
agent for these impurities, and perhaps also for the “ amorphous 
intererystalline cement,” accounts for the brittleness produced. 


] } } } 


Investigation showed that specimens OL exceptionally pure lead 


when immersed for 24 davs in a neutral solu 
tion of lead acetate, became appreciably embrittled by the forma 
tion of minute intercrystalline fissures. No evidence of the exist 


ence of an allotropie form of lead similar to gray tin could be 


) Paper f thie RB } tH f S/andare : No. 
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LLCOHO s A By-Propuct or TH Lis IN O { a 


de Lotsy On December 15, 1919, H. Le Chatelier presented to 


the Aeademy of Seiences, in Paris, a short paper written by the 
present author deseribi the process ol svntheti production © 

ohol as a by-product of coal distillation. B queer cone 
cence on the e day KE. Bury and O. Ollander presented a paper 
on the same subjeet to the Cleveland Institution of Engineers, 
deseribing the same process as developed at the Skinningrove 
W orks. 

Briefly, the process is based on the following facts: It has been 
known for a long time that illuminating gas contains about 2 per 


lal ethvlen can be 


eent of ethvlene, and it has been known t 


eonverted into alcohol, The question was, however, (1) how to 


the ethylene from the gas, and (2) the best method for 


its conversion into aleohol. 

As regards the former preblem, it was solved during the war 
when vast quantities of ethylene became necessary for the manu 
facture of so-called mustard gas in connection with the Chemieal 
Wartare Service. 


lene in ecoke-oven gas by absorbing it’in charcoal, the gas having 


A process was developed for segregating ethy 


been previously washed in lime water to free it from hydrogen 
sulphide and carbon dioxide. In fact, during the war a econtinu- 
ous process was developed such that at one stage cold charcoal 


absorbed the gas and liberated it at another stage at a temperature 
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of about 350 deg. cent., whereupon it was ready to be cooled and 
used over again. 

The next stages in the conversion into alcohol comprise the 
absorption of ethylene by concentrated sulphuric acid, which led 
to its transformation into acid ethyl sulphate or sulphovimie acid, 


and the treatment of the latter which eould be carmed out in two 


Ways either by oxidation ot the a id Dy ozonized air or elec 
trolysis with the view of obtaining acetic acid, or by hydrolysis, 
in which ease aleohol is obtained 

The process is of interest in view of the apparent rowing 
demand for power alcohol l Wetallur , vol. 17, no 


a I’ by, 1920, pp. Db OZ. e} 
FOUNDRY 


Direct Buast-FurNace Castinas, F. L. Prentiss. An article 
(Making Ore Pile Part of Automobile Plant) deseribing the blast 


furnace installation at the Ford Motor Company intended t 


produce the iron needed in the manutacture of Ford cars 


One of the main interesting features o his plant is the at 
tempt, only partly realized, to pour hot metal direetly trom the 
furnace to the molds in the foundry eliminating remelting the pig 
iron in the foundry cupolus. Mr. Ford, believing that this could 
be accomplished, some time ago set his rineering and foundry 
departments to wo! on the prob . iwed In the process 
as it has been worked out the cupolas will not be eliminated en 


tirely, but the metal from ihe blast turnace and the metal from 


- ] 1 | } 


the cupolas Vi 1 ! ced] ile rite proportior | ~ ed 

that tests have proved that high-grade castings possessing all the 
qual es requires rmachininge w hep duced b t! mre 
The Iron A 105, no. 19, May 6, 1920, py 29-1302 


FLELS AND FIRING 


Power Plants 


See also Chemical Engineering: 


Decomposition Point in Sub-Bituminous Coal——lni- 


versity of Washington Investigation 


Lo | 1) s 1} ( 
H. K. Bensor d hk. I ( al 1) io i ‘ I 
ned out at t waboratory « Industrial Che . rsity 
of Washington, Se ,» Wash., tl ¥ ition | 
commercial seat 

Zz ie sample oO! Coul Was black ] eoior With a brow! black 
streak. It had a rather dull luster, was ) sive in texture, with 
out joints, and d a conchoidal tracture l'} approximate 
analysis showed air-dry samples a sulphur content of 0.36, 


volatiles 39.4, and nitrogen 1.47 per cent 


The most striking result of the investigation ts the well-defined 
lecomposilion point be een 350 and 400 ¢ ry, Cel Phas n ks 
a maximum in the ield of tar oils, and an abrupt rise in the 
quantities ol nitroge and methane. .A decrease in paraffi also 
occurs at this po he possibility o we erackine ¢ 
the o1] 

Rather interest ng data have been seeured « Liv vield of 
ammonium sulphate in pounds per ton of coal (Fig. 1 

Attention is called to the followin ry general conclusions 


9- fy 4 hit | 
About 3.5 per cent of the coal mav be obtained as raw oils 


These raw oils are a mixture of coal tar and petroleum-like 


oil, with the former predominatin; 


rhe vield ol hierhit oils decreases rapidly as the temperature 


increases, that of the paraffin oils less rapidly, while the yield 
of the medium oils remains fairly constant. . 

About 5.3 Ib. of paraflin wax per ton ot coal may be obtained 
at 350 deg. cent. 

The gas given off up to 600 deg. cent. is small in volume and 
low in heat value, but relatively high in illuminants. 

The residue at 350 deg. has a ealorifie value of 12,700 B.t.un., 
which is an increase of 22.8 per cent over the coal as mined, and 
ot 14.7 per cent over the dry coal. (The Journal of Industrial 
and Engineering Chemistry, vol. 12, no. 5, May 1920, pp. 443-446, 
4 figs., e) 
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FURNACES 


Heat-TREATING G M. Thorntor thy 


of a paper on Gas in Relation to Increased Output 


as Furnaces, H 


eourse 


National 


Eeonomy, the author presents some nteresting dat the use 











of vas for heat treatment and describes some of ised 
in England 

Among these are the so-ealled L. P. G, A vas 
ind air ised 0 imneaiing hich need ee] y | 
furnace ot the over-tire 1 vhich mear ras 
suppl normal « pressure ed through p e Or 
hot} , A caes ' nan } ; . 
ippre mate 2 ou \ r ed 
This air s well preheated bv ben en tl 
sid oO the furnaces ! ree itn ( he 1) 
) m 0 ( rut ce ! Close proximitl ( ( 
produets 
furnac valls, the usua mbust hamber | "he 
flames pr wed keep up we ind ep ro I} 
prod ot eombu ! her pa he opp t he 
furt re carmed under the tloor and up the way 
to tl it All the vis heat possible su ‘ iting 
the ! pror ! econolr nad herene 

With pre r e the furna , ! +} 
‘ r ¢ nv other o eve whe } re ’ 
purpose 

fA 
4 
2garees ; n+ ae ne! 
bi 1 Yirtp or AMMONIA IN Low-TEMPERA “ze OU& ATION 
OF Sups-BITUMINOUS COAI 

Another of the furnaces mentioned is the Rototlar harden 
ing lurnace, Fig. eo In this turnace the chamber is circular and 
is heated by gas and air-blast burners, two of which are used 


one at the top and one at the bottom of the chamber, and equi 
distant on the circumference. The flame from the burners en 


circles the inside walls of the furnace and maintain tempera 


ture suitable for any class of high-speed steel. 

There is no direct flame contact, all the heating being done by 
radiation. there is no excessive heat at 
There 


ney in this furnace, the exhaust gases being expelled au 


Therefore anv one point, 


and a gradual soaking heat is insured. is no flue or chim- 


omatically 
through the mouth. This arrangement makes it impossible for any 
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free air from outside to enter the chamber and oxidize tl teel 

The next furnace described is the Brayshaw, als eal 
treating. In this the upper chamber is heated by v from 
the lower and serves for preheating too ete hye re the art 
put into the lower furnace, raising hem gradua aul 
temperature preparato! to the final quick heating required t 
bring them up to the high temperature 1 Reniaes 

2 hove | 1] \ | ‘N S 

The main ac ! ( mee n the paper i 
treating lurnace ! tre perl ~ 1 « ‘ eor 
qaitions as to re “ ew du mprop he ! ‘ 
very low ngures 

Several other furnaces are desembed and ecomy) I gata 
riven on the « fe) coal and gas fir | ! es 
Journa } / / ‘ j 1) |. OS 5) \ lf 
1920, pp 346 rH, 17 rs., 


| AS ENGINE Ik RING (see 
HEAT TREATMENT 
HOISTING MACHINERY 


Furnaces ) 


(See Furnaces) 


Principles of Design of Shipyard Cranes and Descrip- 


Hok Crane 


tion of 


SHIPYAI CrangE, W. H. Hol Deseription ot a erane use 
in a Swedish yard (Lindholmen Shipbuilding and Engineering 
( ompany ot Gothenbur 4 

\ larg umber of Kuropean vards adhere t he ul 
mast-and-derrick shipyard eran Invariably the hoist winch, 
whether steam or eleetrie, was placed or the ground with 
the attendant trouble of having the hoisting rope leading trom 


the winch to the derrick mast always entangled in bars, plates 
and all sorts of rubbish. This arrangement also nec ed hav 
ing signalmen placed here and there, as the winch operator could 
not as a rule see what he was doing. 

Other vards are equipped with expensive overhe traveling 


cranes, sucl as gantry cranes, or with cant le ver cranes common 


to two contiguous berths and ing either on rails laid on the 


runt 


ground or on a high gantry erected between the berths. Revolv 


ing cranes are also used, either of the high-power type traveling 
small 
a gantry erected between berths 

The author of the paper 
on some two score of plants and found that, on the whole, nobody 


on rails laid on the ground or a revolving crane 1 


inning 
on rails laid on 


investigated the erane arreagements 


seemed satisfied with the crane arrangements he possessed, and 


the cranes not only were not standardized, but it was almost al- 


ways the case that a different system of cranes was tried at almost 
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every building berth in the same yard and for every new berth 
laid down. 

The eonelusions to which the author came as regards the gen 
eral principles of crane construction are, as follows: 

1 The mast-and-derrick arrangement is quite satisfactory, pro 
vided it can be so arranged that all side staying of masts ean |x 
done away with. 

2 The operator’s platform should be 
ground on, 
of the ship, so that the operator ean see what he is doing, thus 


placed high above the 
for instance, the level of the principal weather deck 


obviating the necessity of using signalmen. 
3 The lead from the hoisting winch to the derrick mast should 


not be taken along the ground among staging uprights, shoring, 


plates and bars, and various rubbish strewn about the ship. Th« 
lead from the winch should be free from all obstructions. 

4 A space or passageway is desirable between contiguous 
ships to enable building material to be brought down betwee 


ships and hoisted on board from the nearest 


side, from the 


point 


and not ship’s end only Sue} 


ste 
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SHIPYARD CRANI 


covers many more chances of rapid building than an arrangement 
based, for instance, on the material being taken in hand by the 
hoisting gear at the end of the ship only, because the former a1 
rangement offers so many more points ot attack on the sl Ip than 
the latter. 


Guided 


by these conelusions the author designed the stationary 
Fig. 3. 


structure and 


crane suOoWn 1 This type IS chiefly composed Ol a Sta- 


tionary main two swinging arms, the former con 


sisting of two latticework masts placed about 15 ft. 3 in. apart 
from center to center, and rigidly conuected to one another by 
eross-stays and trusses making the main structure stable in the 


thwartship direction, thus obviating the necessity of fitting side 
stays. The author calls such a structure consisting of two der- 
rick masts rigidly connected to one another by cross-stays and 
frame, in contradistinction to 


trusses a derrick the solitary derrick 


mast. Each derrick frame earries two derricks or arms A which 
can swing about 120 deg. to each side of a vertical thwartship 
plane through the derrick frame, i. e., well past the center line ot 
railway B laid down in the passageway between contiguous ships. 
The derrick frame is held in place by fore-and-aft wire stays 
only. For this 
ones C partly for giving 
direction and partly for preventing collapse of a whole group 
of interconnected cranes in case the top and end stays R, or some 
of the top stays D, fitted from erane top to erane top of the group 
should give way. 


purpose two sets of stays are fitted, the lower 


rigidity to the eranes in a fore-and-aft 
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At a suitable place above the ground two winch plattorms E 

are built into the derrick frame, one above the other. Aecess to 
them is given by ladders inside the frame legs I’. 

Each erane arm and the load are controlled trom the plattorms 

E by a 

winch G, which means that they are controlled by one electric 


single ordinary alternating-current electric shipyard 


motor only. Hoisting and lowering are done with the winch center 


barrel in the ordinary way, and slewing with the extended wineh 
ends by taking a couple of turns round the appropriate extended 
end ot a tackle H, actuating the wire J, 


loose 


winch end with a 


which is carried round and fastened to the rim of the horizontal 


wheel K on top of the crane. 


A spiral spring \ is introduced above the slewing tackle for 
the purpose of taking up the inertia of the erane arm when it 
arrives at the extreme end of the swing, in this way preventing 
damage and unnecessary straining of the connections in case of 
rough usag. or ignorance on the part of the man handling the 
erane, 

The method of racking motion is deseribed in some detail, as 
well as the method of erecting these cranes Paper 1 hefore 
the Institute of Engineers and Shipbuilders in Seotland, ab 
stracted through Marine Engineering and Canadian M int 
Service Guild Revie ol. 10, no. 4, Apml 1920 S4-87, ¢ 
figs., d) 

INTERNAL-COMBUSTION ENGINEERING See also 


Thermodynamics } 
Power-Recuperating Engines: Principles ot Operation 


and Design of Valve Gear 


A Powl R Re P \ NG | NGINE, Greorges I cK Miscuss 
o* the design of engines that would alntain power at altitude 
with supercharging rhe writer discusses the operatio sta 
ard engines under various conditions on the basis of their entropy 

The power-recuperating engmes are classified o two main 
rroups, the first consisting of those having a evele of operations 
such as to maintain a maximum pressure and the second a eye 
to maintain a constant compression temperature, taking into a 





count for both tmospheric temperature variatior 
Ft oy 
20000 Fangt i 7 TW? Ai, 
+ * - , + . +-—+ 
Yatyay 7 
5000 - re 474 At 
15000 + $ 
4000 
10000 35997 : + 
2000: 2 ee | 
g 3000- ~~ > += + > 
3 
2 1000 +— + + = + 
, eee ee eo ee ee oan 
Sea level p¥¥\ = ion. ae oe = 
1 12 "4 16 18 20 22 24 
a 
Weight per H.P. variation with altitude. 
(Weight per H.P. of standard engine ‘A assumed to be | at sealevel) 
lic. 4 CURVES OF WEIGHT PER HORSEPOWER OF ENGINES OPERATING 
ON VARIOUS CYCLES 1S COMPARED WITH \ STANDARD I: NGINEI 
AT SEA LEVEI 
They may further be divided into certain subdivisions. Thus, 


case (a) represents an engine designed with a combustion space 
of such a size that its ratio to the total cylinder volume gives a 


maximum which 


compression ratio required for the altitude at 
the engine has been designed to work. 

In order to vary the effective actual compression ratio as re- 
quired by the altitude, it is proposed to close the inlet valve before 
the piston reaches the end of the stroke which amounts to having 
an engine with a variable compression but a constant-expansion 


stroke. 
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This eyele is really the Atkinson cycle, with the moditication responding internal thread engages the thread of the spindle / 

that the effective compression ratio is variable with th iltitude This sleeve is prevented from rotating by one or more keys G 

while the expansion ratio 1s constant, until the standard ev le is located in the crankshaft in such a manner that an axial s ai 

attained at the predetermined altitude. In this connection Fie. 4 motion can be imparted to the sleeve H by means of the lever / 


is of interest as showing that the weight of such an « gine per It will be seen that by operating the outside lever K, which 
unit output would be quite large at sea level. coupled direct with lever J, the eccentric sleeve D can be rotated 
The simplest way to pertorm this eyele mechani | npears to any desired position, and mat tamed there while the erank is 
to be to provide a variable inlet charge cut-off by altering th revolving, moditying the effective throw of the erar ereb 
timing of the inlet valve, which eould be done in several w iVS: the piston stroke 
for example, the valves eould he ope rated by mear t 7 ers As the eccentricity Ss vel $ lll, the reac yr ot tne ) ing 
mounted on eccentric pins as illustrated in Fig. 5 rods while under load on the eccentric sle« S sI 
indue tore¢ be require perate the 1 
engine Ss run! S| ] nere ) I ‘ ‘ 
. : hrottle may be clos r the short per , 
: p at iO) <A, would be effeet D ( x to I 
* Picea ie 1 ropo! ¢ the le : hread . 
same 1 he re tt ! 
ing ot ) ( re 
oO a o ) ( 
a irrives ic] a 
result at the altitude { é ' 1] : 
I Opt . \ ‘ ormally 
ING EN rhe article is illustrat re-vo rrams 
worked out for the various evycles at thre« fferent namely 
By tating s housing H the eccentric | the sea level, 10,000 feet altitude, and 20,000 altitude “ton 
ay pin S. the clearance ( hetween the ro o bile Engineer, vol. 10, no. 137, April 1920, pp. 145 


fied, thus effecting t ” ‘ erties re cut-off . Details of Diesel-Engine Design for Use on Motor 


( ‘ represent n engine s cle oned tf ol Vehicles 


mr iDaiEe ye. Attempts to = THe Smati Diesen Encine ror Motor Vent , Ernest 
: ed i ° p co i ‘ | Frey Che author, who is chief engineer of the Oberurs Motor 
: Compa ( s tl ( ‘ eas \ Liese ive 
) ‘ ( | ‘ | 0 el ( e Lact 
Diese yl ( ! ( it pa l ( 1ti0n 
i particular ap vhile or-car manutactur 
ive he erien 1 4 Vv 
exe sche “pm a : nese = , 
re! Py ' “n vever. he bh ‘ } ve dor 
al Ae = a Ae | As regal Cee, eae a ; 
(or ae ery a es oo pplied because 0 ! e Di s 
me S| gt { 2 on eo naré } 
~~ ~~___i i 
a hter th ; ‘ 
it} reco ends ¢a r é ! I Cast 
‘ ? “ ( ( el ) 
ld be equipped wait! ‘ ner 
e eranksha uuld be « july ¢ \ ) ) > 
by f It : l so as to comper te for the so i ! ‘ i e! 
{ e Diesel engine As ch beari: , vies 
it for enliargi he comp Space pie ot rool iWallable 0 \ f ( " ri Ss 
plicated and inefficient valve gear Another p vinel portant ir ew ¢ rreat ol ! 
made to make e whole eylinder movable } plove | ir hermore, for : ol sate ! 
n foo compheated tor immediate consider I ich erank have a bea botl ce 
ihe irlable-strok« method has also beer pl ( inder e1 Iné \ lit ive | bearil $ his 
sign ot a vanable-stroke engine of the multi-throv ! Dined with pressure lubri ! 
shatt presents mechanical difficulties It is, ira As regards the pistons, it is recommended t] 
tively simple connection with radial engi hig. | pression be made toward the nter o sto I 
“ ‘ esign ot a radial power-recuperating ! to compress the ur of combustion under the f rT whe 
Over the erankpin C is fitted an eecentrie slee DW h car should be loeate is close is possible to e cel ) 
ries the connecting rod A mounted on ball bearines e usual ther Ss upper «de center | )! ! 
nannel The eccentric sleeve ean be rotated partia round tne OL clearances savy, 2 mn it if peripher i j 
ecrankp n and held In anv desired pos tion, It S opvious that Dy head 
TAS arrangement th stroke of the piston can be MW In reference to the compress On pressure, it is stated tl 
Only a small eecenti city 1s required to give the desired result exponent of the compression pressure eurve ris vith the speed 
Ever in the extreme ease B ot group 1, to which the curves re late, ot rotation: on the other and, howeve r, because ot the smal! 
an eccentricity of 5 per cent of the shortest stroke all that 1s dimensions of the motor-ear-tvpe Diesel engine, the area available 
necessary to effeet power recuperation up to 20,000 1 for heat transmission is quite large as compared with the ey ‘ 
In order to operate this eccentric sleeve from outside, a gear volume. The following values of this exponent é are reco! 
whee 


} 


carried on the spindle F, the latter bei r pro ided with 
4 multi start quick thread as shown. A sleeve H with a cor 


| B is attached to the sleeve. Into this gear meshes another mended: 
ll 
wheel F tor n SOU to 1000, « 18 


for 1000 to 1400. « “”) 
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The following valve timing is recommended: The fuel valve 
opens at 5 deg. ahead of the dead center and stays open until 
40 deg. past the dead center; the air inlet valve opens 5 deg. 
ahead the dead center and stays open until 40 deg. past the dead 
center; the exhaust valve opens 45 deg. ahead of the dead center 
and stays open until 10 deg. past the dead center; and the 
starting valve opens 2 deg. ahead of the dead center and stays 
open until 120 deg, past the dead center, the cycle of operations 
being distributed over the four strokes in the usual manner. 

Where air injection is used the design of the high-pressure 
compressor (whether two or three-stage) requires particularly 
eareful attention. For the sake of simplicity the two-stage 
reciprocating compressor should be selected. Beeause of the 
great compression (as high as ninefold in a single stage) it is 
absolutely necessary to employ an efficient intercooler, which may 
conveniently be arranged concentrically with the high-pressure 
cylinder. It is also recommended that the cooler be provided at its 
lowest point with a drain cock or valve in order to drain off, from 
time to time, the oil or water that may accumulate therein. A 
calculation is given, indicating by means of an example how the 
dimensions of the compressor should be computed. 

Compressed air is recommended for starting the engine. As 
regards the fuel pump, it is stated that this pump and its injec 
tion nozzle constitute the most important parts of the Diesel 
engine. In the face of numberless attempts to solve the problem, 
the author states that for multi-cylinder high-speed engines the 
only possible construction is that in which each cylinder is 
equipped with its own pump supplying to it the necessary 
amounts of fuel, no matter how small these may be. 

Since the fuel pump is not eapable of automatically lifting the 
fuel to it, it is necessary to supply the fuel from the fuel con- 
tainer under a small pressure, say, 0.3 atmos. gage, which pres- 
sure may be created by a separate small air pump. Care should 
be taken that no air gets into the suction chamber of the fuel 
pump, and as it is impossible te prevent small air bubbles from 
penetrating into the pump together with the fuel, provision 
should be made for maintaining a vacuum in the pump suction 
chamber. Above all, the pump itself must be so designed that 
not the slightest air bubble can persist in the compression 
chamber. 

Fuel pumps for multi-eylinder engines consisting of one 
plunger and so-called distributors, which latter are supposed to 
take care that each cylinder gets its proper quota of fuel, have 
been given up as unsatisfactory. Likewise, the pumps in which 
the injection pressure is regulated instead of metering the fuel 
amounts themselves have been found unsatisfactory. Such a 
system of regulation even though possibly suitable for single- 
eylinder motors always gives an unequal fuel distribution in 
multi-cylinder motors, since the flow resistance in individual 
nozzles is never equal even when the greatest precision has been 
used in the production of these nozzles. 

As regards the injection valves, it was found that the best 
results were obtained from needle valves equipped with strong 
springs, the methods of controlling these valves being different 
for solid injection from those used in air injection, 

The article is to be continued. (Der Motorwagen, vol. 23, no. 
2, pp. 30-33, 1 fig., tp) . 


THE INTERNAL-CoMBUsTION Locomotive IN STANDARD RaIL- 
way Practice. An editorial raising the question as to why so 
little has been done toward the production of a locomotive 
operated by an internal-combustion motor for general service. 

The internal-combustion engine is now fully established as an 
efficient, reliable and satisfactory source of motive power for sta- 
tionary purposes. It has also been successful in marine work and 
has been applied for certain special purposes in railway traction 
but not in locomotives for general purposes. 


There are several directions in which the large-power internal- 
combustion locomotive may possess distinct value in heavy rail- 
way practice. It eliminates the expensive steam boiler with its 
heavy maintenance costs and all the expensive appurtenanees in 
the way of water supply and coaling-plant installations. Further- 
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more, no fuel expenditure is involved when the machine is not at 
work, 

In addition to this are advantages of a directly engineering 
character, as for instance, the considerable power capacity which 
‘an be concentrated within relatively moderate dimensions, and 
the great heat and power efficiency of the well-designed modern 
internal-combustion engine with its reliability and freedom from 
breakdowns. 

The editorial ascribes the lack of development in this direction 
to the fact that railway companies cannot undertake the necessary 
experimental work, while private firms have not the opportunity 
for experiment and trials under service conditions. The chief 
explanation is said to be found, however, in the actual conditions 
of railway traffic operation. The steam locomotive is peculiarly 
adaptable for variable working conditions. The internal-com 
bustion engine requires being operated under conditions favorable 
to itself. Adaptations to suit speeds, gradients, light and heavy 
loads, ete., are easily made with steam. But the internal-com 
bustion locomotive must either depend largely upon gearing or 
special transmission or be working disadvantageously whenever 
requirements vary much below the standard for which it is de 
signed, and furthermore, it does not easily carry overload. 

It is this elasticity in service which is so characteristic of steam 
locomotive practice and which is so essential under modern traffic 
conditions that constitutes the greatest obstacle to the introdu 
tion of the internal-combustion engine as a practicable factor i 
heavy railway working. (The Railway Engineer, vol. 41, no. 483, 
Apr. 1920, pp. 138, ge) 


LUBRICATION 


Physico-Chemical Bases of Lubrication Mea-urement 
of Oiliness—Free Fatty Acids as Affecting Lubri- 
cating Properties of Oils 


THEORY OF PrRAcTICE OF LUBRICATION: THE “ GerM ™” Process 
Discussion of the theory of lubrication, in particular the so-called 


“ 


oiliness ” of lubricating oils; methods of its measurement and 
influence of the presence of free fatty acids on the lubricating 
properties of oils. 

The “oiliness ” of lubricating oils has been observed for some 
time, but hitherto no methods have been found to measure it and 
no consistent theory has been offered to account for it. 

Uebbelohde pointed out yvears ago (Journ.Am.Soe.M.E., June 
1912, p. 963) that only a liquid which wets or spreads over the 


solid can constitute a true lubricant, but this did not give a basis 


of differentiation between various lubricants as all of them wet 
solids. 


In order to determine the oiliness of a lubricant it would have 
been necessary to measure the surface tension between the oil and 
the solid metal bearing, which, unfortunately, we do not know 
how to do. Because of this, the present authovs decided to 
measure the surface tension of the oil against the immiscible liquid 
in the hope that this procedure might furnish some criterion of 
oiliness. 

The liquid selected was water and the measurements have shown 
several interesting facts. 

In the first place, it was found that the interfacial tension of 
vegetable and animal oils against water is much lower than in th 
ease of a mineral oil. Furthermore, there was a distinet differ- 
ence between the tensions in the case of mineral and saponifiabl 
oils independent of their viscosity, density, ete., and this difference 
appeared to be in conformity with the lubricating properties of 
the oils. 

Further, experiments proved that the lowering of the interfacial 
tension against water in the case of fatty oils was due to the 
presence in them of small amounts of free fatty acids. In fact, 
it was found that when free fatty acids are removed from the 
saponifiable oils the tension rises, and that when they are added 
to mineral oils the tension can be lowered. Analyses have shown 
that fatty acids are present to a certain extent in practically all 
oils. 
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These experiments led to the following econclusior 


1 Capillary effects hitherto ignored in lubrication p! funda 


mental part 


2 A neutral glyeceride possesses a tension similar to that of a 
neutral mineral oil, and 

3 The addition of a relatively minute amount of a fatty acid to 
a neutral mineral oil reduces the tension to that of con 
mercial animal or vegetable oil or compounded lubr ting 
oil. 

Interfacial tension affects lubrication in the to r a 
The permanency ot’ films depends on a dimu a ntertacial 
tension between the oil and the metal in contact therewit] If 
such a film is broken, it will unite the faster the lows ter 
facial tension. 

Iixter ve test were carmed out to deter ne ‘ ‘ 
arious oils and it was tound, for example, that 1 p 
free fatty acids of rape oil added to a mineral « ( 
in reducing the value of the frictional coefficient 
to the mineral oil of 60 per cent of neutral rape 

The next subject taken up in the paper is tha 
( iracters of the itt wilds Ir recent eal ] 

} while the lower members of the fattv-acid 
relatively little colloidal character, the her member 
collo a ind there appears to be a erradat on in thes 
one ascends the seale, laurie acid occupying a s 

nos fior 

The fat iwids which occur in commercial o ir’ 
chemical individuals, but are mixtures in various pt of 
i number of fattv acids, higher or lower members pred nating 
n accordance with the character of the oil. Thus, cocoanut l is 
haracterized by eontaining appreciable percentages of e lower 

embers of the series, while rape oil rarely cont: thing 
but the higher members. The behavior of the oils is «ds ned 
by the fatty-acid groups which predominate in them a nos 
sible to reproduce the capillary properties in any partir al 
mal or vegetable oil by adding suitably chosen fatt ( te 


Ihe above cons derat ons have a practical importance 
team engine using saturated steam there is a tenden r col 
der sation to oeceur in the eviinder and valves In suc He 


a substance in the oil which lowers the surface tensior 


° t water will assist in the formation of oil films | it 
the oil to spread more readily or by reducing the tender of the 
vater to was the oil film off 

In certain classes of lubrication where the oil is brought into 
contaet with water, it may be desirable that the oil s either 


itself rapidly from the water (demulsifieation). or. cor 


ersely, that it shall mix or emulsify with the water, but the emul 
eollordal 


demulsification is brought about by a greater concentration 


en or = dependent 
wh ik 


f 


upon the properties the o 


hydrogen ions. 
} 


Acids 


Consequently, by varying the types of fatty 
pre sent in the oil, it is possible to eontrol this particular 
property, oils containing higher members of the fatty-acid group 
ossessing an emulsifying tendeney while the ones containing the 


lower members possess a demulsifying tendency. 

The authors use the expression “ germ process” to deseribe the 
production of oils made by using one or more fatty or other acids 
As a matter of 
whatsoever are known to have anything to do with this process. 


with one or more mineral oils. fact, no germs 


Specifications are given for oils used in the lubrication of 
various classes of machinery. 
iety of Chemical Industry, Journal of the Society of Chemical 


Industry, 1920, pp. 51-60, T, 


(Paper presented before the So 
2 figs., et) 


MACHINE PARTS AND DESIGN 


Mechanical Reduction Gears in W arships Have * Made 
Good” in the British Navy 

MECHANICAL RepvecTion GEARS IN 

mander H. B. Tostevin, R. N. 

hee on this subject in British warships. 

comparatively 


WarsuHips, Engr.-Com 
Data on the experience and prae 
Up to about 1912 only 
amounts of 


moderate power on shipboard were 
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transmitted by gearing in the British Navy, but t] 


torpedo- 


boat destroyers Leonidas and Lucifer laid dow: i) was 
arranged to transmit the whole power, equal » 22,500 hp., 
through two sets ot gearing The two boats were put into con 
mission in August 1914 and received a very sev ! test, 


which they passed in a highly satisfactory manne 





Even before the completion of these destroyers, however, two 
light cruisers of 40,000 hp. were arranged t ared 
units, one vessel with four shafts and the other wit Both 
installations again proved quite atisiactol 

The paper includes a table showin 
number of all-geared sets fitted and be 
total re iches he er respec te re 1. MS tt 

j 
gPuu.)n 
} 

¢ i ~ 5 

NOTE. Care to be taken wher sembl. 

t ddlechon ot r tle 

~ct rvl to whe 

a hew 

ky 7 SPI | ‘ | 

transmitted through 652 gears, the power per ge , 


from 1750 hp. ip to as high as 06,000 hp 





As regards the gearing design, elical earing i be 
used with the angle of obliquity ot 1445 deg | e-} ears 
give more silent running at high speeds and a ! ol 
7/12 in. has been adopted for all but the very largest ns 
While, however, the piteh and oblauity have remained the same, 
the proportion between addendut dedend respec 
tively, and the shape of the root and tip have be ( ed from 

me to time with growing expenenes 

The question of the lubrieation of the teeth is very important 
hic. S  SecTION THROUGH A GEAR CASE FoR A TorPEDO-Boat Di 

STROYER SHOWING RELATIN L’OSITIONS OF PINION AN W HEEI 
AND LUBRICATING ARRANGEMENT FOR THE TEETH 
and oil is usually supplied through nozzles (14 to “x in., of about 
5-in. pitch) discharging the oil under a pressure of from 5 to 10 
lb., the jet being fan shaped so that the whole length of the teeth 
is lubricated. 

Figs. 7 and 8 show a type of oil spraver fitted, tog er witl 
its arrangement on the gear case. 

A difficulty in the early history of gear eutting was caused by 


the fact that the master worm wheel which rotated the gear 
during the cutting operation was not quite accurate; t] 


led to an addition to the machines of a “ creep” mechanism, by 


means of which the job is rotated at a higher speed than the table. 
wheel which might be coy 


Any reeurring error in the worm 
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on the job being cut is, with such a machine, no longer in the 
direction of the axis, but is distributed in 
wheel or pinion. With improvements in the accuracy of this 
master worm wheel and the maintenance of the machine in 
condition with all parts well lubricated during a cutting opera 
tion, the advantage derived from the use of the “ creep” has been 
lessened, and from a list of ten firms that have cut the majority of 
naval gears it is a matter of interest that on the wheel machines 
only four, and on the pinion machines six firms, ‘ereep.” 
As regards the tendency of the worm wheel to wear out of truth, 
inquiry has shown that in a number of machines that have been 


helices on the gear 


rood 
~ 


use 


working constantly for at least three years the accuracy has not 
been affected. 

In all naval work the turbine spindles, pinions and gear wheels 
are supported on rigid bearings and the alignment is determined 
by aceurate machine work in boring the gear housings and fitting 
the bearings. No gears of the floating-frame type have been fitted 
and the system is not favored by the writer. 

Several important questions which cannot be be 
eause of lack of space, are, in particular: the action between the 
teeth when transmitting power, the pinion and the wheel as teud- 
ing to inerease their distance between centers, and the speed of 
the teeth. 

Some of the troubles experienced with gearing are described, 
for example, the pitting of the faces of the teeth and 
In 
an appendix an abstract from Admiralty specifications for gearing 
for turbines is given. (Paper read before the Institution of 
Naval Architects, Mar. 26, 1920. Abstracted through Engineer 
ing, vol. 109, no. 2832, Apr. 9, 1920, pp. 474-480, 14 figs., dA 


abstracted 


such as, 


corrosion of gears due to the use of improper lubricating oil. 


MARINE ENGINEERING 
Machine Parts and Design) 
METALLURGY 


ALLOYS OF OxIDES, Miss 8. Veil. It is of interest to determine 
the combinations which may be formed between oxides compressed 


(See Hoisting Machinery: 


and heated according to methods analogous to those applied to 
metallie alloys. 

The problem is both diffieult and delicate in view of the slow 
ness with which phenomena of diffusion take place between solid 
bodies, and the properties which can be investigated and meas 
ured with any degree of precision are few in number. 

Among others, interesting results have been optained with a 
mixture of oxide of chromium and oxide of cerium. 

By varying the proportions of the constituent parts, the author 
has been able to investigate concurrently, on one hand, the electric 


conductivity at high temperatures, and, on the other hand, the 


coefficient of magnetization at 


The 


pressed 


ordinary temperatures. 


eleetrical has been measured on material 


into the 
ance-electrie furnace. 


conductivity 
form of small rods heated in a platinum-resist- 
The 


means of the Curi 


coefficient of magnetization was deter 


mined by and Cheneveau balance 


The results of both series of tests are presented in thi 


form ot 
diagrams which cannot be consistently interpreted except on the 
basis of admitting the existence of definite combinations between 


the oxides under consideration Furthermore, while the two 


methods of investigation are different from each other, they give 


results consistent between the two. 

The author indicates the different combinations of oxides which 
would appear either a probable existence 
(Comptes Rendus des Séances de lV’ Académie des Sciences, vol. 
170, no. 16, Apr. 19, 1920, pp. 939-941, 2 figs., et) 


to have certain or 


MOTOR-CAR ENGINEERING (See Internal-Combustion 
Engineering). 
POWER PLANTS 


W aste-Heat Steel Plant 


Ustna Waste Heat rrom Furnaces, B. H. Green. Deserip 
tion of an installation in a steel plant utilizing waste heat from 


Utilization in an American 
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furnaces, the arrangement being such that steam derived from 
waste heat is supplemented by that from coal-fired boilers and 
used for electrical power generation. 

The waste heat is obtained from ten 75-ton open-hearth fur- 
The furnaces each deliver 
at the boiler an average of 65,000 lb. of waste gas per hour at 
a temperature ranging from 900 to 1300 deg. fahr., but averaging 


naces fired with producer gas or tar. 
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OPEN-HEARTH STEEL PLAN 


fairly well around 1100 deg. during weekly operation. [he open 
hearths are shut down over Sundays and because of this little 
steam is generated on Mondays and Tuesdays, the output increas 
ing until the maximum is reached on Thursdays and Fridays 
The boiler plant had to be fitted into the existing 
operation, the available space for the boilers being 
ed, 
pass boilers (Wickes type) were installed, as in 


steel-plant 
very limited 
indeed. 


Fig. 9 shows how this problem was sol Vertical two 


this particular 
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Fic. 10 PLAN AND ELEVATION SHOWING ARRANGEMENT OF UNITS IN 
LARGE BoILeR PLANT AND VERTICAL-SLIDING WASTE-GAS VALVES 
USED AT THE BOILERS 


shorter gas travel between the furnace and boiler. 


A total space 
width of about 16 ft. 


was all that was available for the boilers 


between the gas-producer soot catchers and a depressed stock 
track, and Fig. 10 shows how this location was utilized 
There were other problems that had to be considered in de- 
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termining the location of the boiler. Thus it was desirable to 
keep the stack warm and to allow its draft to assist the duced 
draft fans used in connection with the boilers. 

Fig. 10 also illustrates the type of vertical-sliding iler-ga 
valves used at the boilers. These valves are two in number d 
counterbalance each other as shown, thus rendering th sing 
or lowering a comparatively easy matter tor one 1 the 
winch. A 4ft.-diameter saucer valve with vertical se r 
rangement is also used to shut off the boiler gas 
time when the boiler shut down and the furnace 
directly into the stack 

The boilers averaged 250 boiler hp. each during ac 
ing hours alter the init il troubles had been overceo 

The fans ive a eapaeity ot trom 75.000 to SO.0Q00 
per hour when running at @ speed ol about OOO rp 
duce a dratt of 4 in. of water witl is temperat 
at tl ta bree ng, which es a dratt lt abo 
furnace ilve damper The boiler tat ould b 
struction with substantial bearing ire ilts 
among the gas produce reat quantities 
throug! every concelvable ‘ ( llea ! ‘ 
idopted wit! substar il dus collars ip ( el 
clamped tig so a o hold the telt 1 snu 
shat The hatts were mad ) large ‘ n or 
damage due t ssible warping or bending of the 
reason of hea rb th ecumulation ot sh on 

hie in, whi would te Oo produes nbala 
pDearings are water-cooles 

Gias explos ns are xperi dl oceasiona ‘ 

r ersal thie irnaces has beer nd 

ivoided to a great extent by the careful handling o 4 
ilve b e furnace oper It is possible tha 

me of throw-over of va ir valve w role 

might eliminate explosions = bv allowine « or 

ir the unburne rast 0 Cap t he ) era 
i xplosive mixture of the tv tocethy 

The origu irticle deseribes o the LN ! 

s and the pipimg used he pla Paper befor 

ind Sect I e Association of Iron and Steel } 
neers (Compare the Jron Tra ij tit s 
1920, pp. 1065-1068, 3 ha i 

CO P ; s. Deser on of the Aero-Pu 
containes 1 vhich rst reduces coal to the requis 
fineness tor burning in turnaces and then feee 
nace 

Ihe aval res oO Sucl i ire il ( = 
is it is powdered and no provision has to be ule re 
il that unl the raw coal is excessively we 

+" ~ : le to eleieens 

Vill l c is higi is b per « 

\ 1 the « de 

! number ot which vari with the s oO ! i. 

partment there revolves at high speed lisk p ved 
vith a series of hard steel paddle blades Phe 

ed to on orizontal shaft passing trom end t the 
machine. The final compartment contains a series of blades 
which revolve ith the shaft carrying the paddle \! nd 
ot the machine, remote from the fan. there is an adiustab I 
nlet, and the amount of air sucked in through the ft: nd henee 


dust delivered from the 


e fineness of the 
mined by altering the area of the orifice at th: 
pulverizer from a hopper in the form of a sleeve 


and the amount ean be regulated by simply 
the sleeve. 

The diameter of the paddles and their blades is somewhat less 
than that of the compartments in which they revolve, there being 
about %g in. clearance all around. There is therefore no grinding 
action between the blades and the easing, the pulverizing being 
done entirely by a beating or impact action. As more coal is fed 


into it the first compartment is gradually filled until the partly 
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powdered coal ove rilows thie 


partment, and so on to the last During the whole process air 
is being sucked through the machine by means of the fan and the 
most finely ground coal is carried away by the current lhis is 
the reason why the strength of the irre eter ~ f $s 
to which the coal is ground 

A small compartment eal me See] or the hie ed b or 
between the three puivel! ! compartme! ! 
partment It : or 1 or re 
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POWER TRANSMISSION 


Their Nature 
Rapid 


Constantinesco Sonic Waves. 


and Appli- 


cation—Power Transmission by Impulses 


in Liquids 


Po SMISS S \\ ou ) 
( the ¢ msta seo) ! oO | 
basic classes rst, rigid tr . = ro ron , 
hod = ’ eal , 7 other tri , etho 
oO luid 1 iM water, al ! ‘ ( res I 
re! bird, the so-ealled “ soni ot M. ¢ star 
t R umanian ¢ rineer, Who said ive spel! Close » twer \ 
vears In expel ! wol eC vit! lopme 
his de 

The employment of sonie waves is based on experimental work 
which is said to have demonstrated that, contrary to popular 


mpression, liquids are essentially compressible. 
end, A and B, 


pistons being leak-proof 


Let us consider a conduit having a piston at eac! 


and entirely 


If, now, the 


filled with a liquid, the 
the liquid will 
the 
liquid a quantity of energy proportional to the coefficient of elas 


piston A is a sudden impulse 


given 


be compressed, the volumetric compression storing ip in 


ticity of the liquid. Furthermore, since the deformation produced 


is assumed to have been sudden, a wave is created in the liquid 
whe ré I} 


is the coefficient of elasticity of the liquid and m the mass per 


and moves through it with a velocity equal to \/ (E/m) 








ee ae 


360 


MECHANICAL 
unit of volume. This velocity is the same as the velocity of pro- 
pagation of sound in the given liquid. 

If the length of the conduit be properly selected, the wave will 
eause the piston B at the other end to move, and if a vibratory 
motion be imparted to the piston A, the piston B will receive the 
same motion, the conditions being somewhat analogous to what 
takes place with single-phase alternating current in eleetricity. 

The interealation of an auxiliary reservoir creates a capacity 
having the condenser 


same effect as a 


spring in the cireuit, by it 


in an electric cireuit; a 
s inertia, performs the same functions 
as a self-induction coil, and resistance in the conduit to the pas- 
of the reminds one of an eleetrie reactance, while the 
average pressure produced may be compared to the voltage in an 
alternating-current cireuit. 


sage 


wave 


The analogy between sonic waves and transmission of power 
be earried still further. It take 
interconnected and have impulses spaced 


120 deg. apart, we obtain three waves spaced likewise 120 deg. 


by alternating current e 


three conduits that 


an we 


are 


apart and have something similar to three eables carrying the 
three-phase alternating current—in this case only sonic instead 
of electric. All that is necessary to create it is three pistons 
placed star-wise, while at the receiving end two arrangements 
may be employed, depending on whether it is desired to have a 
synehronous or asychronous motor. 

It 
in sonie waves is governed by laws remarkably analogous to such 
laws.of eleetrie cireuits as Ohm’s law, Joule’s law, ete. 


is interesting to note further that the transmission of energy 


The Constantinesco principle has been applied for numerous 
purposes during the war when the inventor was working for the 
British Admiralty. Among these may be mentioned the hydraulic 
hammer with the “single-phase” sonic motor; another type of 
hammer for chipping stone; drills with two-phase asynchronous 
sonic motors; servo-motors for use on aeroplanes, which are very 
powertul for their small size; and what is of particular interest, 
a device for orl injection on Diesel engines. This device has been 
applied by the British Admiralty to a 1000-hp. Diesel engine and 
is said to have given entire satisfaction. 

Another interesting application of the same principle has been 
made in connection with bomb throwers capable of hurling a 
bomb weighing 220 lb. to a distance of close to 5000 ft., and that 
without either fire or noise. a small 
eordite cartridge is absorbed in the compression of a liquid which 


In this device the energy of 


restores it by pushing the bomb under constant pressure over the 
entire length of the gun barrel, this affecting the efficiency of the 
explosion very favorably. 

It is stated that experimental work is being carried on to apply 
the same principle to the power transmission between the engine 
and propeller of an aeroplane. 

The best-known application of the Constantinesco principle is 
that of synchronizing the propeller and the machine gun on aero- 
planes, extensively used by the Allied armies during the recent 
war. (Bulletin Technique du Bureau Veritas, vol. 2, no. 4, Apr. 
1920, pp. 69-73, 5 figs., d) 


RAILROAD ENGINEERING 


New Ten-WHEEL HELPING ENGINE ON THE MIDLAND RaiLway, 
ENGLAND, Frederick C. Coleman. Description of a locomotive of 
a new type recently built at the Derby Works in England. It has 
four cylinders, each 16°, in. diameter by 28 in. stroke, east 
pairs, one steam chest to each pair. 


in 
In these evlinders cross-ports 
have been introduced which makes it possible for one piston valve 
to supply both cylinders on one side of the engine. The front 
piston-valve head serves the front port of the outside cylinder and 
the back port of the inside eylinder, and vice versa. 

Owing to severe gradients on the road all the wheels are braked, 
the front three pairs being operated by a steam cylinder and 
shaft placed just behind the driving axle, and the two hind pairs 
of wheels by a cylinder and shaft placed under the draft casting. 
In addition a hand brake has been fitted on the engine to act on 
all wheels. (Railway Review, vol. 66, no. 16, Apr. 17, 1920, pp. 
657-658, 1 fig., d) 
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THe Porosity AND VOLUME CHANGES OF CLAY FIREBRIN 
FURNACE TEMPERATURES, Geo. A. 


AT 


KS 


Loomis. deals with 


This paper 
the permanent changes in porosity and volume ot tirebricks 
when reburned to temperatures at or above those to which t 


were originally tired. for a 


la 


hie y 


These were measured tem- 


series ol 


peratures to determine what relation, if any, might 


exist between 
these changes and the deformation of the same bricks under load 
at furnace temperatures. The possibility of such a relation is 
suggested by the fact that contraction of clay on heating and 
decrease in porosity are, to a certain extent, indications of th 


amount of softening of the mass due to the action ot 


ent, and 


fluxes pres 


henee indieative of deereased resistance Lormation 


under pressure or decreased viseosity. Softening-point determina 
tions were also made to determine what relation these might bear 
to the results of the load test. 

The results of tests on a large number of cela rebricks from 
various parts of the country show that bricks which withstand 
a load test of 40 Ib. per sq. in. at 1350 deg. ces marked 
deformation, show no marked changes in porosity or volume up 
to 1425 deg. eent. Bricks which do not withstand the test cre! 
erally show appreciable contraction or expansion, accompanied 


by considerable decrease in porosity. owed over 
burning and the development of vesicular structure |x 1425 


: 
nvariably 


Bricks which s 
oOW 
deg. cent. by marked expansion or increase in yx 


rosit 


failed under load. In general, bricks which show a decrease in 
porosity exceeding 5 per cent or a volume chang: ling 3 per 
cent (amounting to approximately 1 per cent 1 ear dimen 
sions) when retired to 1400 deg. cent. fail to puss the dl test. 
No definite relation could he determined between the sotteni Y 
point of a brick and its ability to withstand pressure hig! 
temperatures. <All bricks softening below cone 28 tailed com 
pletely in the load test. Some showing quite high softening point 
also failed, probably due to the use of an inferior bond elay 
the mixture or too small an amount of bonding materia Al 
straet of Technolog Pape r of the Bureau Standar \ 150, 


REFRIGERATION 


Biological Phenomena in Fruits and Meats in Cold 


Storage 


SCIENTIFIC PROBLEMS OF CoLD-STORAGE INDUS ~~ W. ] 
Hardy. The author, Secretary of the Roval Society and Dire 
of Food Investigation, discusses the wider biologica spe 
food preservation. Essentially, food preservation eans 
cold storage means an attempt to stop certain orga roe 
which would otherwise lead to the decomposition or the on 

It appears, however, that while this is being achieved oth 
processes may be initiated and ultimately lead to undesiral 
changes in the properties of the foods. The author express 


this by saying, in particular in reference to fruits and vegetabl 
that if these latter are to be preserved in any semblance of th 
normal selves they must be kept alive, and their preservation 
living organisms must in principle depend on the scleetion 
some agent which will lengthen the normal duraiion of their | 

An apple, like every portion of living matter, is an inter 
combustion motor constructed to work over a rather remarka! 


large range of temperature. It is true that the 


small, being, in fact, chemieal molecules. 


moving parts 
Once plucked, an ay 
is like a clock wound up and will go only for a certain per 
It will die when the chemical changes it is wound up to perto 
are completed and will also die if the normal progress o 
chemical changes is interfered with sufficiently. 

To lengthen the duration of the lite of a fruit, we 
tage of two features of living matter considered as a 


; 
i 


take adv 
macel 

namely, the temperature coefficient of the vital processes, and t 
fact that its rate of working is determined within limits, 


first 

the supply of oxygen and next by what an engineer might 
the back pressure of the products of its own chemical changé 
The temperature coefficient is of the same nature as that affectir 
a large number of chemical changes where the processes are bei! 
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retarded within limits by cold and accelerated by heat 1] prised between given pressure and volume limits, assumu heat 
the use ot cold storage to keep fruit to be supplied eitl er atl co tant in consti t pre 
=n oth 
Phe nal products ol chemical changes in living orga ! ir both 
carbonic ind water If the analogy between living tter The operations concer 
and an internal-combustion engine is sound, prevention o y T to O if 
ol ft ea e acid should, broadly speaking, pro bre 1 l t give 
in elfe mrable to that produced when the tree « Ire l to 2 . 
, ' I} 2 > 
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PHERVODYNAMICS 
New Thermodynamic Cyele Applicable to Tne 
Combustion Engine- 
N ( \\ we. % < 
} , ' 
e ! 
i ‘ ‘ 7 j 
i 
j | 
: ! i 
t 7 ; } 
’ > . 1 
. noes rs H i 
t 4 } ' 
‘ ed wholly } i 
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i | ! (‘o ON ( CLI 0 IN \ ( \ 
ENGINES ‘ 7. " ran . ran ' . 
CLASSIFICATION OF ARTICLES 
In the present investigation the thermodynamic evcle shown 1 Articles appearing in the Sur y are clas i as reat 
Fig 12 has been chosen to represent the most reneral typ (veles tive: ad descriptive; e experime enera } 
of this type are termed by the writer “ dual combustion cycles,’ mathematical: p practical; s statistica t theoretical Artic oO 
on account of the fact that the heat is imparted to the working especial merit are rated A by the reviewer Opinions ex eraes 
! . I 
fluid by internal combustion both at constant volume and constant are those of the reviewer, not of the Society. The Editor w ly 
Ts] mc Tv " . y > " a i‘. ry > ? lo Sa « : $5 
pressure. he problem which the writer considers is the deter pleased to receive inquiries tor turther information in cor etior 


mination of the maximum efficiency condition for a evele com 


with articles reported in the Survey. 
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\ o Tulsa tor neeting ‘ 
ve n oO I or} ( elds \ ul l ) ) 
ip MecH } Long 
| ries « hese meetings linger in e minds ¢ 
s ortunate is to attend! 


Standardization of Screw Threads 


[he Congressional Screw Thread Commission, an abstract of 
ose report appears elsewhere in is number, has accomplished 

a fine piece of standardization work worthy of the caretul cor 
sideration of all manutacturers of machinery. The Comuuissio 
as adhered to e recognized thread standards airea Ist 


in this country, namely, the United States standard and A.S.M.1 


machine-screw standard tor coarse threads; the S.A 
tor fine threads; Briggs standard for pipe threads; and the 
standards recomme ded by the National Fir Protection Associa 
tion and the Bureau of Standards for tire-hose threads 

It is well and good to speciry standardized sizes and rims, 
but such are of very little avail unless means ar provided Tol 


the carrying out of these standards in practical industrial work. 
It is here, therefore, that the chief value of the Commission's 
efforts are to be found. A great deal of the report is devoted 
to the question of toleranees and the subjeet of gaging. Every 
effort has been made to establish tolerances which are reasonable 
and workable, and the Commission has gone to the extent of 
recommending different limits for screw threads for different 
classes of machinery, ranging from the heavy and more erude 
machines to the light and delicate types requiring the finest work 
manship. 

It is due to the Commission that a fair trial of these tolerances 
be made by manufacturers, as only by such earnest coéperation 
can the industries of the country derive the benefit which js sur 
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to come to them if workable screw-thread standards can be 
brought into general use. 

Members of the A.S.M.E. are acquainted with the painstaking 
work previously accomplished by their own committee on screw 
thread tolerances; and it is a pleasure to know that this com 
mittee’s investigations were extremely useful in the Screw Thread 
Commission, particularly in the facts which they brought out 
with respect to the influence of variations of lead on serew-thread 
tits, which are equally as important in determining limits as the 


question of variations in pitch diameter. 
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James W. See—-An Appreciation 


Few of the younger generation know much of one of the ou 
standing figures in the world of mechanical engineering and 
of tne most appreciated members of our American Society 
Meelianical Engineers. The main facts of Mr. See’s career 
correctly enough given in the condensed biography in the Api 
number of MicHant ENGINEERING; but were that biograp! 
expanded a thousand fold, as it might well be, it would still r 
main buat a co:d recital did it not take account of Mr. See's, or, t 
give his old nom de plume, Chordal’s essential humanity, clear 
headedness and logic so rarely found coupled, as they were wit! 
him, with an underlying kindness that was always at the disposa 
of any seeker tor help. The writer for one will never forget 


when, in his early days, many a problem that appeared to hin 




















JUNE 
1920 MECHANICAL ENGINEERING 3 


almost unsolvable betore he took it to Chordal, became gs 





) ap hig Ly successful, and at the end ol five years Pre Ol oO! 

parent after a few minutes’ talk, that he was invariably surprised compiled and published the first volume 
at himself for thinking it at all abstruse or difficult; yet never did \s the work developed it seemed ad ible to combir vitl 
Chordal convey the impression of imparting informa Ke newhat similar ( eing rendered by the Engine¢ 
calling this in later vears, after a riper experience, thi te ng Magazine Compa New Yorl ( rr ROD 
convinced that See had that quality of ingrained cor ’ e second volu hile edits der 1 re P 
that penetrates at once and with no apparent eft Johns was pub ed b ‘ 
of any problen All those who were privileged to « he close of 1918 The | eC) 

il contact with See, and there were many, tf he Engineering M ne 

Oo new ht! e diverved wide Oo ) r 

ies » 


Knginecring Foundation Seeks Large Ena: 


Resignation of Dr. Mannme as Director of 


Ml | Bureau of Mines 





* i M ) 
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( | , \I 
) \| 
Phe Engineering Index for 1919 Just Issued Ir. M 
‘ is 
| | ' ‘ 
‘ \) S I hance B 
} I r) 
} ‘ PS Da outains over 12.000 ' \ ' G ) 
‘ ‘ ‘ oO ove ran) ode 
‘ ' } | il l TY ’ ‘ ) 
hu ( dex Mi Mar . . , 
; , litera ” f 19014 : 
1dualis ‘ istrie yher y e! i 
( oO CO ) reter te S org i ms ha I re e ob I I 
0 rie ite! nis ve Is | ret hy ci ke } | l 
hab il or dietion ol instead o ‘ ‘ ot} \ hye id |} ev 
divisions of engine is has heretofore b His foresight m marshalli: o ob , toon 
| feature make it possible tor one to i dire: ‘ countrv arou mall] ti 
VY around a small section « ‘ purea I Ww el 
rect ela ne his particular ittention nst a ¢ 1) pu Cal warlare was foree po! : eharacteristr1 W! 
oO the necessity of first classifving it as civil engineering, electrica developed into the Chemical Warfare Service was initiated and 
, y ° y ¢ ] - ‘ 4 ; . 
rineering, mechanical engineering, ete rhe price o e work adminisiered for fifteen months as a part of the Bur { M 
I hii i i iii ii ‘ < ral i t , eau hie 
t, Sinnlar foresight and energy was shown in utilizing the Pureau 
lhe Engineering Index is the continuation of a won tarted for r-time service in several field 
A ai af i = \ < iti> 
r 1884, when Prof, J. B Johnson, ol Was! Migior Un ersity, a His methods ot management hav beer l } t A { 
st ] } o } ory} , » ¢ —— } . 
t. Louis, began to regularly index for the Journal « e Asso loyal support of the technical and administrative men who regret 
ciation of Engineering Societies the articles appearing in the to sce lim leave, but who rejoice that he finds more remunerative 
eading current periodicals of that time. The undertaking proved — work.” 
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Dr. Frederick G. Cottrell, the 
Manning, became connected with the 
during the past 


years ago he evolved what is known as the Cottrell process for 


new director sueceeding Dr. 


191] 


Several 


Bureau of Mines in 


and year has been assistant director. 


ine electrical precipitation of fume and fine partieles suspended in 


t This 


the gases from metallurgical 
plants in 


In a desire to eneourage scientifie 


furnaces and cement works. 

process has been applied successfully in many large 

ts of the world. 
Cottrell 


dividend paying corporation, known as the Research Corporation, 


cdilterent par 


research, Dr. turned over his patent rights to a non 


a body med for that purpose, 


A fundamental requirement in 
is that all net profits shall be devoted to th 


the incorporation 
interests of scientifie research. 
Aside from his work on smelter smoke Dr. 


deeply interested in 


Cottrell has been 
and intimately connected with work on th 
separation and purification of gases by liquefaction and fractional] 
distillation. During the world war and subsequent thereto the de 
Norton or Mines 


helium from natural gas has been his special earé 


velopment ot the Bureau of process for the 


recovery ol 


and it was chiefly through his efforts that a plant for recovering 


helium on a large scale for militarv aeronauties has been erected 

near Petro lexas. 
Cruising Radius of Aeroplanes 
$ 

lr lew of the somewhat loose talk of erossine the Paeifie 

eroplane a non-stop fhght, it may be of interest to ¢al 

speqial attention to the recent paper by Dr. A. Rateau, Hon 

Mem. Am.Soe.M.E., in the May issue of MecuanicaL Enc 

NEERING and the report made by Dr. J. Coffin to the Nationa 


Advisor) Committee tor Aeronautics brie abstract 


, otf whieh a 
to publication in the Annual Report of the ( 
Ler appears 1n the present issue, 


The two investigators came to values whieh do not materially, 


differ trom each other. Doctor Rateau investigates the ques 
tion of Maximum erusing radius more directly than does Doe 
I ( ind the conelusion to which he eomes is that an 


with a non-supercharged engine 
GOOO km. or 


present type 


ean cover 5000 km. or 3100 miles certainly, 3700 


miles possibly, but that it is very doubtful whether it ean th 
7000 km. or, say, 1350 miles. 

Even these eruising radii, however, are predicated ‘ 
condition that the flight should oceur very near the ceiling o 
the given aeroplane, which means at altitudes rangine in th 
proximity of 20,000 ft. We are all familiar trom the 
rience of Major Schroeder and of Rohlts with th CO 
forts of flight at very high altitudes and it is rather diffieult 


to expect that a flier would have the endurance to remain fo 


hours at a streteh at these extreme! i 


many 


des without the artificial stimulants or artificial protection 


re the elements which hitherto have alone made possible 
izh-altitude flying 

It should borne in mind in this connection that the figures 
of Rateau are based on the assumption that the aeroplanes 


would not earry a single pound of weight not absolutely neces 


sary for the purpose ot eovering the greatest possibl distances 
The presence of oxygen tanks or similar devices would mean 
materially added weight and would eut the cruising radius 


chambers 
though 
tanks. 


to a corresponding extent. Enclosed compressed-air 
would 


different 


down the radius, 


compresse 1 air 


eruising 
addition of 
It would appear that with the and Aleock 
flight Newfoundland to Ireland Northern At 
lantic, we have already come fairly close to the maximum pra 


also cut 


from the 


lators 


or a\ 
l Wavs 


therefore Brown 


Trom across the 
tical range of the present aeroplane and can look forward to in 


creasing it only through essential changes in the construction 


of either the aeroplane or 
development of a fuel of 
have at our disposal today. 

An important limitation to the formule developed by Doctors 


the engine, or possibly through the 


greater heat capacity than any we 


Rateau and Coffin for the maximum cruising radius of aeroplanes, 
is that they apply only to flight in ealm air. 
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The remarkable high-altitude flights of Major Sehroeder and 
of Rohlfs have shown that the air at high altitudes is anything 
The thehts of Major Schroeder 
steady “ trade” 
as 200 miles per hour, or even more, 


but calm. have indieated the 


prevalence ot winds of unsuspected velocities, 


rising to possibly as high 
and it 


has bee I 


stated that the War Department was planning 


to send a dirigible from San Francisco to the Eastern sea 


board, utilizing these high-velocity winds to accomplish the trans 


continental trip in what has been estimated to be trom eig! 


hours. 


lt is obvious that if sue should be the «ase and the winds be 


relied on for.cearrving the airships,—-whether heavier or lhighte 
than air is immaterial at such tremendous speeds,—the eruisi 
radius would be correspondingly extended. It would conse 


quently appear not impossible to eross from San Franciseo 


London in the air in a period no longer than taken by 


passenger from Chicago o New Yortl ly 


sper lit 
trains to earr\ 


rail. 


Pr sented Lo 


John Medal Orville Wright 


On Mav 7, the sixteenth presentation of the John Fritz Medal 


Fritz 


was made to Orville Wreht, Hon. Mem. A. S. M. E., tor note 
worthy work in the development ot the airplane | ceremMo 

took place in the auditorium of the Engineering Societies Build 
ing, Charles F. Rand, former president of the United Engines 


president of the American Institute of Mini 

and Metallurgical Engineers presiding the absence otf Ben 
y the America 

and Metallurgical Engineers and chairman of the board ot 


Major General George O. Squier, Chi 


Socrely and pasl 


, ] ‘ 
rresiden ‘) 


B. Thaver, past 


The first speaker was 


Signal Officer, U. S. A., who as an oflicer ot the Signal Corps 
1908 presided 0 r thre board « ‘ eers, tha prepares e sper 
heations and supervisce thie weeptam tests ot the Wr 
planes, and in this conneetion became very close connected ¥ 
the Wright brothe: He related the ineidents connected \ 


the first flights at Mver and gave the history of the fi 


Wreht thehts abroad He paid tribute o tl eo} ‘ 


and thoroughnes eticence of speech and capacity 1 wo 
the two Wright brothers and ealled atten oh to ( wt 
these characteristics made them great as e1 neers Lhe if 
clear that the painstaking pioneer work of the Wrig brother 
furnished the toundation for the rapi and sure developmet ot 
the airplane and in elosing saluted Mr. Wright as the 
tinguished engineer in the world 

Edward A. Deeds, former Colonel in the S Corp 
of the Aireratt Production Board and a hftelong friend « 
Wright brothers, told of the early work of the two boys i 
Dayton, in a delhghttully informa! and intimate way lle spo 
of their inspirations, their early successes at especially thi 
failures, which made it necessary for them to devel ly hy 
researeh the first basie theory for their tuture wor I] ‘ 
on the thoroughness with which the design of their first plas 
Was consummated, with the result that present ae rv} differ little 
from the orginals of the Wright brothers. la closing he spoke 
particularly of the remarkable team work with which Wright 
brothers worked and risked their lives, and of the wonderful 


sacrifices made by the entire Wright family, to the end tl 
man might fly. 
In presenting 
ot the American 
=i i 


through 


the medal, Comfort A. Adams, past president 


Institute of Eleetrical Engineers, said in part 


with particular pleasure that we honor one who, 


vears of patient, painstaking and discouraging re 


search, in the face of almost insuperable obstacles visited with 
danger to life and limb, finally succeeded in developing a machin 
that would actually fly. We wish you to know that we are not 
that this cause, 
and that, in spirit at least, this medal is awarded to the Wright 
brothers.” 
Mr. Wright 


unmindful of other whose life was saerified in 


responded very briefly, expressing his especial 


honor from 


appreciation at the receipt of this mark of great 
the engineers of the country. 
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vice Department of Enaineerts ane 


Senate Considering Water Power Bill ras investigations, $135,000 ll for the Bure M $] 








r 1 , 277,642 ) ; Bureau of Stan rds, #87,272 t ) 
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is lost } irrow margin in the filibuster ine ‘ is ¢l 1 of lec nica > I \ ‘ i ) ) 
that came at the end of the last session [hose in { of the technical problems of the Ordnance Department h 
measure, however, are in hopes ot toreing a vote ind br seem worthy ot «ce velopment 
measure orable final action betore ( onevress i Through trie National Service Department I Keng 
It will also be reealled that after the passage ot tl ty Couneil, General Ruggles is requested that engineering societie: 
Houses considerable delay resulted in conference. « ' throughout the country consider the following problems the 
abilit the conterees to agree on points of dittes tion of which will be beneficial to both tl Wrdnance Dep I 
rnine ’ cipallvy the appointment of ar ePxVKeEr ‘ and to many manufactur ne’ wdustmes 
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At present the Sundry (i Bill, introduced on the fl roof the ngineering societies in America ha if ndividual attempt t 
, ve t rroble I} 3 en Steyr } S 1 ' 
House ) Januar -J, IS undergoing diseussior : 
designating metals ] te g good ¢ igh |} I 
his bill carries many items of interest to engineers, tl ealing veloped to support either as an internatior ra national stand 
with the investigation of the Boston Washington super-power It is believed that by proper rrelated and concerted effort a 
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, : thin its scope It is furthe elieved that il 
pecial importanes system can be evolved for ferrous fers te 
It will be reealled that Er fineering Couneil took a part Waris Suggestions for the solution of thes« problems w  weleo d 
active part 1 ving an appropriation tor the power i stiga bv the Seeretarv. 
or that that work eould go forward at one The ¢ ine S ’ : . 
pee ' A New Road Bill 
ommittee composed of William S. Murray, Prof. D. C. Ja ' 
Prof. L. P. Breckenridge and M. O. Leighton. appeared befor he Senate Committee on Post Office and Post Roads be 
he House Committee on Appropriations in behalf of this meas earings on the Townsend Road b n Mav 4. 1 bill propo 
ire Mi L, rhton also appeared tor Engineering Couns il to create a Federal Highway Commiss on having charge of 
enail  ¢ The hereased topographic mapping appropriatior Federal road work The heari: es will attempt to develop whether 
Both of +t e matters have come up for consideration on th or not Congress should discontinue its present system of Federa 
House floor ! have remained in the bill. although there has aid to roads, or whether to appronpriaté larger sums for use a ! 
beer so ‘ ( Oosition to the power investigation Thre Hlous 1921, and whether it 18 to make a chat ve ll al its road poli es 
ISCUSSIO? ihe tormer appropriates $1?5.000 to the Geolog eal So far the hearir vs have not de veloped sentiment n Lavo? 
Survey to carry on the investigation. The mapping appropria stimulation of road construction at this time, due to the re 
on carries $330,000 as compared with $325.000 for last vear need for labor on farms and in the industries Some of tl} 
In addition to the latter amount. $100,000 will be available fron witnesses have argued that this is a good time to formulate defy 
the An tor topographic mapping work. and more eoherent road-building policies Practica ery wit 
Other items of interest to ¢ gineers that have remained in the ness has favored the construction of spe il highwavs to be built 
Sundry Civil Bill after House diseussion are: California Debris and maintained by the Federal Government 
Commission, $15,000; enforcement of anti-trust laws, $150,000: From the engineers’ standpoint, the purpose of the Townsend 
W mining experiment stations, $175,000; petroleum and natural Bill is most commendable. but it is pointed out that the plan for 
» a National Department of Public Works contemplates that the 
ry aigine ng ¢ Inell IS un organization of national te nical so a : bigs .. 
ties created to consider matters of common concern to engineers Bureau of Roads will be included in the Publie Works Dx part 
S those of public welfare in which the profession is interested. ment, which means that the formation of road policies and the 
the headquar rs f Engineerir Council are located in the EK neering . , ; : 
ng ring il ie Engi ing administration of those policies will come under suital ualified 
Societies Building, 29 West 39th Street, New York City The Coun I ill come und , uta ily 4 Ul ' 
maintains a Washington office with M. O. Leighton. chairman of direction that will not only accomplish all that the Townsend 
Nation; Service Department in charge This office is n the Bill proposes, but at the same time will eodrdinate this work 
MecLachlen Building, 10th and G Streets. Washington, D. ¢ The ; ; ; 
ficers f Engineering Council are U Parke Channing, Chairmar the other similar functions of the Gover ment without creat 4 
Alfred I). Flinn, Seeretary another separate commissior 
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NEWS OF THE ENGINEERING SOCIETIES 


Meetings of the Engineering Section of National Safety Council, Taylor Society, American Gear 


Manufacturers’ Association, National Metal Trades Association and the Western Society of Engineers 





Standardization of Industrial Safeguards 

The first conference of the Engineering Section of the National 
Safety Council was held in New York on April 27. David 5. 
Beyer, vice-president and chief engineer of the Liberty Mutual 
Insurance Co., and one of the founders of the Engineering 
Section, explained the activities which this new section of the 
National Safety Couneil will undertake. About ten years ago 
the states began to pass laws on safety in industry which naturally 
were very general and which were left in most cases to the in 
terpretation of inspectors. Later on efforts were made to formu 
late adequate and reasonable standards, but even these were not 
aiways perfect and were more or less in conflict with one another, 
and with the requirements of insurance companies. It is with a 
view to harmonizing the conflicting points otf view of the en- 
gineers, the insurance companies and officials in industry that the 
Engineering Seetion of the National Safety Council has been 
formed. The work will be undertaken under the general control 
of the American Engineering Standards Committee, and the En 
gineering Seetion will engage in the active codification of indus 


trial safeguarding. 


Taylor Society 
A meeting of the Taylor Society was held at Rochester on May 
7, and 8, under the auspices of the industrial management 
council and the manufacturers’ council of the Rochester Chamber 


of Commerce. 


6, 


One of the professional papers, Promulgation of Standards by 
the Taylor Society, by Wilham QO. Lichtner, contained an inter 
esting suggestion in regard to enlarging the field of activities of 
t] 


e society. It proposed to standardize the terminology involved 
in the operation of the Taylor system, to define clearly the fune 
tions and executive titles of a standard oragnization, to preseribe 
definite policies on bonus payments, base rates and total earnings, 
and to compile a list of reference books on industrial manage- 
ment. As a preliminary step in this direction and with a view to 
stimulate discussion, Mr. Lichtner submitted a list of standard 
definitions of such terms as apportioning stores, available future 
board ticket, base rate, day work, employee's time sheet, idle ma 
chine ticket, job, ete., and a bibliography on industrial manage- 
ment containing over 100 references. He also outlined some gen- 
eral principles as a basis upon which a definite policy of remu- 
nerating’ employees could be constructed. These principles refer 
to the adoption of a standard time for all major operations and 
setting a base rate for each operator. 

Honorary membership was conferred on Carl G. Barth, of 
Buffalo, N. Y., who is the third person thus honored by the so 
ciety. The other two honorary memberships were conferred on 


the late Frederick W. Taylor and Henri Le Chatelier. 


American Gear Manufacturers’ Association 

Important committee reports on standardization work were 
presented at the fourth annual meeting of the American Gear 
Manufacturers’ Association, held in Detroit from April 29 to May 
1. The report of the general standardization committee called 
the attention of the Association to the American Engineering 
Standards Committee organized as a clearing house for the stand- 
ardization work of this character. It referred to the acceptance 
by the association of joint sponsorship with The American So- 
ciety of Mechanical Engineers for the standardization of gears 
of all kinds under the American Engineering Standards Com- 
mittee. A sectional committee is to be formed by these organiza- 


‘ 


tions to formulate gear standards which, 1f tound to meet require 
ments, will in time be known as the American standard. 

The bevel and spiral gear committee submitted for the consid- 
eration of the members a table giving the maximum addendum 
for bevel gears based on a back cone radius of 1 in. and covering 


1 to 8. 


The report of the sprocket committee contained tables ot di 


141 5-deg. and 20-deg. obliquity, with ratios of trom 1 to 1 up to 


mensions for roller-chain sprockets, relative position of wheels 
speeds, and approximate speed ratios and sprocket diameters tor 
single-width roller chain wheel with chain of different pitches 
The standardization of herringbone gears and of worm gears was 
discussed in connection with the preliminary work in those direc 
tions contained in the reports of the respective committees 

The hardening and heat-treating committee submitted a list of 
15 kinds of forged and rolled steel suitable to the gear industry 
The first steel was a basic open-hearth or bessemer steel which 
was suggested as a good steel for a cheap class of work, being 
somewhat superior to serew-machine stock and possessing gooa 
machine, heat-treating and case-haréening qualities. The percent 
age analysis of this steel is: Carbon, 0.15 to 0.25; silicon, maxi 
mum, 0.25; manganese, 0.60 to 0.90; sulphur, 0.06 to 0.09; and 
phosphorus, maximum, 0.06. A number of the other steels listed 
contermed to thi specifications Ol the Society of Automotive En 
gineers, and some had slightly different specifications, The sug 
gestion was made in the discussion of this report that the Society 
of Automotive Engineers’ specifications be followed as closely 
as possible to avoid confusion. 

The Hump Method of Steel Treating was the subject of ar 
address by G. W. Tall, Leeds and Northrup Co., Philadelphia 
Mr. Tall stated that the cost of using the Hump process was 1! 
to 2 eents per pound for hardening and 2 cents for drawing, or 


discussion, Mr. Peterson, Packard Motor Car Co., asserted that 


about the same as with the use of oil or lead pots. During the 


steel treated by the Hump process shows an elastic limit of 
222,000 Ib. per sq. in. as compared with 201,000 lb. per sq. ir 
when pieces are treated in a lead pot. 

Other professional papers were Gears from the Purchasers’ 
Standpoint, by D. G. Stanbrough, Packard Motor Car Company, 
and Routing of Gears and Machine Parts Through the Factory. by 
J. A. Urquhart, Brown & Sharpe Manufacturing Company. 


National Metal Trades Association 


The need for increased production in industry was emphasized 
at the twenty-second annual convention of the National Metal 
Trades Association, held in New York on April 21 and 22. Presi- 
dent J. W. O'Leary insisted that systems of payments based on 
production are “the only corrective of the prevailing fallacious 
idea that wages ought to be based on the cost of living.” He said 
that careful studies of the consumption requirements of the mar 
ket open to industry both in the United States and the world 
were necessary before it could be properly determined whether 
the work day could be shortened or must be lengthened. 

With the aid of numerous charts, M. W. Alexander, general 
manager of the National Industrial Conference Board, Boston. 
compared the advance in wages to the high eost of living. The 
National Industrial Conference Board, he asserted, had found 
from authentic sources that to March 1920 the average cost of 
living had increased 95 per cent from the July 1914 level. In 
that time clothing showed the greatest advance and was still tend- 
ing upward. He demonstrated, however, that the high cost of 
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Maustries 


living has lagged behind the cost of wages in lead 


ENGINEERING 


5.000.000 workel! 


more thal 


American Federation « 
I ] 


labor amounting to 


t{ the 


said that the policy of t 


A chart giving a comparison of changes in hourly and weekly 
earnings with changes in the cost of living, taking the condition the supply of labor down to the smallest pos 

in 1914 at 100 points as a basis, showed that hourly earnings in ultimately result in workers being detained rr ‘ 
the metal-manufacturing industry increased from 100 216 to manufacture goods tor nited State i] 
points, weekly earnmgs from 100 to 233 points, and the cost National Metal Trad Association exert its « ( ectio 
livng from 100 to 195 points. Another chart giving a « ! ith seeurmg the adoption by the nited State oY 
son of index numbers of changes in average weekly earnings of ered policy of im ration 

male workers in different industries with those applying he There was a general discussior he q on « 
Ce oft living. showed that earnings in the metal trade ro ntation with arguments bot! ! 

100 to 223 p I in the cotton industry from 100 to 244 representatio! In ea instance the argumet! 

n the wool it dustry from 100 to 254 points, in the si warmly approved, a circums ce which clear dicates 

from 100 to 216 points, in the boot and shoe industry f1 L100 to question is still an open on ! e membe1 | | | 
"12 points, while in the cost of living it rose trom 100 is ease was adn ed by Pre nt O’Lear who observe the 
points question Was too broad to be ete ‘ ‘ ‘ 

Dr. Richard H. Waldo, of the Inter-Racial Couneil, Nx \ ould be discussed again at the next « ‘ \ ( 

asserted i here is today in the United States from report in Jron Aae April 29 
, ° . e . ° . C; nl 
Western Society of Engineers Entertains Boards of Civil, 
. . ” . - . . ° 
Mining, Mechanical and Electrical Engineers 
I is evident to those who have kept in touch with the rk of team work among engineers, to thi pul é 

| the engineeru organizations that the last ‘ the ideal of prolessional orgal ‘ ! 

witnessed profound changes in the relationship of the Mr. Davis stated that the great « res W 

each other. Cooperation between all the societies ere 1 men’s minds in the past five vears must be 1 

wavs been, but this recent period has seen the birt! real sion and reeasting ot engineering orga : ist 

movement tor society unity, the embryo ot whieh ! i of them 

taken shape and 1s sufficient \ fashioned to enable ‘ Mr Fletcher ‘ res ol 
o “ show it In pub in Washington at the Orgar nor present-day pr bler is exemp di ( é he 

ence to be held there June 3 and 4 public by Mr. Hoover 
Svinpatheti this movement tor society t ster Phe meet ( eiud e! } 

Societv of Eng er , d the governing board ir dore G. Soares, head I tl Dep ‘ 1 the \ 
itional engineering cieties to be its guests in the wv p ot Chicago, who deciaime ri ) rs 
ropolis on Apr % and 20, and ineidental yf He held that the engineer must b re Uni ess 
he meeting will show, provided the psychologic ! ' He must preseribe, and or uri e that rie 
r securing the ur vy of at least these four societies ans out Engineering | ae Pst piace . re 
r the Organizing Conference sponsibilities now rest on the engine 

Three of the boards—the A. S. C. E., A. I. M. I 4S, _, On the Tuesday the program continued w . 
M. E.—were able to hold regular meetings and tr heir Uni ey’ a woe ee ee ee . 
my ’ , W. S. E.. members of the boards of he tour es 

usual business while m Chicago The Eleetneals } ad ; ; 

their recular meeting in Boston. but members of their oan: Chicago represer tatives or Er rineering ( ! 
headed by their President, Mr. Calvert Townley, ! hieago - mitvees Of the Jocai sections o1 I s 
formallv. ‘ Mr lownley presided at this meet yr unt he 

he a ee yy ae Se . = VI eatch a train, when his place was take y Mr. M 
lee , 7 pets i KE. S. Nethereut, Secretary of the W.S. | eid 
morning, and was the regular April meeting. An a int of it deantintien af the axiak and erowth of } 1 n 
is given elsewhere under the usual heading of Council N “A 
merated the present extensive com! ee a ’ , 
On the evening of the 19th, the members of the boards tial. ts eile ten Held oil sell staaidhies we . od 
guests of the Western Society at a banquet at the Hote] La Sa Se discussed the relation between the lo 

A. Stuart Baldwin, Past-President of the W. S. E., presided, and of the national societies. by means of which eff onlin ' 
introduced the guests of the evening. The offieers of the al bed heen eeoured and pba Revslemmens excel: 
societies and of the Western Society oecupied seats . E. S. Carman, member of the J Conferer C é yf 
platform the National Societies, and Chairmar the Lox _ ( 

Arthur P. Davis, president of the A. S. C. E., Arthur Fletcher, mittee of the A. S. M. E.. was ealled upon by the presid oe 
direetor of the A. I. M. E., representing Herbert Hoover, presi to deseribe the plan of societ) Rhine: semiiaeeedl te: te weaeaiil 
dent, Fred J. Miller, president of the A. S. M. | . ert of the Joint Conference Committee. Mr. Carman trac $ 
Townley, president of the A. I. E. E., were each introduced in torv of cobperati movements. and indieated how ea 

rn and made appropriate addresses on engineering or; in the societies felt that the time for the final step in org ‘ 
emphasizing the main purpose of such organization as develop had now come. 
ment of the engineer for service to the publie During the two davs at Chicago. the Civil Engineers wet 

President Fred J. Miller spoke particularly of the public work cerned with reconciling the vote of their membership upon s 
of the proposed engineering federation, expressing his opinion ealled “ Question 3” with t desire of the Board to participate 
that engineers should speak as expert witnesses only, and should in the Washington Conferenee. and they invited into session the 
not forget that the laymen have as much right to their opinion members of the boards of the other societies. The Board event 

Society to participate in the 


as the engineers in matters of public policy. He spoke also 


as 


of 


uatly evolved a plan enabling the ; 
Organizing Conference in Washington, June 3 and 4. 








the need for engineering publicity, developed by the societies ap- 
pomting staff members to collaborate with editors of the daily 
nto terms the 


in translating what the engineer is doing 1 


His address appears on page 336, 


press 


public could understand. 
Mr. Townley voiced as the essential problem the development of 


The President of the Western Society, Frederick D, Copeland, 
was unavoidably absent, as was also Arthur L. Rice, Chairman 
of the A.S.M.E. Chicago Section, who was performing railroad 
strike duty as a member of the Home Guard, 






































































































































































































































































































LIBRARY NOTES AND BOOK REVIEWS 


Manufacturers 
Page & 


Airerntt) Associa 


AIRCRAFT YEAR Issued by 
New York, 1920 


tion, Ih Published by Doul 
Cloth. 6x 0 in... 333 pp.. illus., $2 
The first issue of this annual 


in 1919. The 


leday, 


review of the industry appeared 


present Issue reviews the progress up to date 1 


Aireratt in 
technical developments between 1914 and 


commerce and 
1919, and 


story of the 


aeronautical activity. 
In wartare, 


: 
eross-country ftlvine are dise and a detailed 


Issea 


ements of the firms the Association 1s 
The book text ob the 
lating to international air navigation, the report of the American 
the events of 1919 and 
! 


Aviation 
appendices givilig rovernmental activities. 


recent aciie\ composing 


riven also contains the convention re 


Commission, a 


chronology of 


Information on 


COURS DE MECANIQUE RATIONNELLE avee de Nombreuses Applica 
tions a [Usage des Ingénieurs-Cinématique-Statique-Dynamique 
By L. Legrand. Ch. Béranger, Paris and Liége 1920. Cloth 
6x10 in. OLS pp. illus., 4S) franes. 


The author of this textbook beheves that there is need for a 
work which will present the subject in strictly scientific manner, 
realm of industrial 


trom celestial mechanies, as is usually 


but which will draw its illustrations from the 


mechanics, rather than 


done in theoretical treatises, and offers the present book for this 


purpose. He has attempted to supply a complete course in 
which an engineer will find the theory illustrated by problems 
which arise the praetice of applied mechanics in various 


industries 


ErrICclIENT BoiteR MANAGEMENT. With notes on the operation § of 
reheating furnaces By Charles F. Wade Longmans, Green 
& Co. Ne York, 191. Cloth, 6x9 in., 280 pp.. illus., tables, 
S400 


The author of this work endeavors to explain, in their proper 
the the 
various subjects combined in SVS 


sequence, elementary scientific principles underlying 


and the 
tematic practical application of these principles to obtain the 


rreatest efficieney. 


boiler management 


The book is intended to fill the gap between 
the treatises upon the chemistry of combustion, ete., in whieh 
practical applications are omitted, and the practieal textbooks on 
boiler plants, which give little attention to the fundamental prin- 


ciples governing their operation. 


KIEMENTS Oo} 


STEAM AND GAS POWER ENGINEERING. By Andrey 
A. Potter and James P. Calderwood. First edition. MeGraw- 
Hill Book Co.. Ine.. New York, 1920. Cloth, 5x8 in., 297 pp.. 


illus.. $2.54 





The object of this treatise is to provide a clear, concrete state- 
ment of the principles underlying the construction and operation 
equipment. 


of steam and gas-power It is intended for the use of 


students of engineering with power-plant equipment before they 
take up the study of thermodynamies and design, and for those 


responsible for the operation ot power plants. 


How to MAKE AND Usk Grapuic Cuarts. By Allan C. Haskell with 
an introduction by Richard T. Dana. First edition. Codex 
Book Co.. In New York. 1919. Cloth Ox in. 540 pp.. 


diagrams, $5. 


The object of this book is to eall attention to the many fune- 


tions which graphie methods ean accomplish and to indieate the 
suitability of the different methods of charting for various pur 


poses. After deseribing the theory and construction of the types 


of charts, the author gives many examples of those used to aid 


in organization and management, in analyzing costs and operating 


characteristics, in recording tests, in predicting trends and ter 


dencies, in computing. designing and estimating. Bibliographies 


are given with most of the chapters. 


MENSURATION FOR MARINE AND MECHANICAL ENGINEERS. (Second 


. . - rae . . > 
ind T-irst Class Board of Trade Examinations) By John W 
Angles. Longmans, Green & Co.. New York. 1919 Cloth, 5x 7 
in., 162 pp.. illus., diagrams. $1.75 


This textbook is intended to enable students to pass the exam- 
inations of the Board of Trade (Great Britain) for licenses as 


marine engineers, but will be useful, the author hopes, to engineer- 


30S 





solved 


ing students in other lines. A feature 1s made of fully 


examples, illustrating the practical applications of the theoretical 

principles involved in the text. 

OPPORTUNTIES IN IE NGINEERLN By Charles M. Tlortot Ilarper 
& Brothers, New York 


Paper, O Sil {MP ten S| 


The tremendous power which engineers wield in world affairs 


has inspired the author to set forth in this book the opportunities 
tor constructive work which he betore the man who seleets en 
rineering as his profession. He also deseribes the type whi 


to suceeed and gives 


being best fitted for the work, is 


euidance of the student who is choosing his 


some hints for thi 


vocation, as well as some examples of what has been done by those 
already in the work. 
ORGANIZING FOR WorK Byv IL. LL. Grant Hare rt, & Il 
Inc., New York, 1919. Cloth, 7 x 5 in., 113 pp.. S125 
Our civilization depends, aecording to Mr. Gantt, upon the 


effectiveness with which our combined industrial and business 


svstem works, and recent revolutionary attempts to overthrow it 
the 


its responsibility to the 


recognize tully 


that 


are due to failure of the svstem to 


prese ni 


community. The author believes 
aim of 


this 


there must be a return to the principle that the first 


the 
peacel lly obtained by the use of 


business is to render service to community and that 


result ean be familiar methods 


whose use for the purpose he discusses in the present book 


SAFETY FUNDAMENTALS Lectures given by Sofet Institute of 
America (Maintaining the American Museum of Safety Safety 
Institute ol Ameri New York, 20 Cloth Xx S W., 20 
pp.. illus... plates, $2 

Contents: The body which gets hurt The injured body and 
its treatment: (a) Protective clothing for men: ()) Suitable work 


ryarments tor women in industry. Sate heads and good eyes 


and working 
Nature's 


and shop organiza 


Guarding machinery.—Arrangement of machinery 


places.—Heating and ventilation.— Illumination 


torees 


for and against workmen.—Safety education 


tion, 


These lecture s were de live red during 1919 before an audience ot 
factory inspectors employed by the City of New York, the States 
of New York and New Jersey, and insurance companies in and 


Yi rk. 


increase the experience Of Inspectors with 


near New They are intended to enlarge the knowledge and 


respeet to the Various 

mind and body of the workmen 

THe Story oF Evectrriciry. Vol. 1. Edited by T. Ce 
tin and Stephen Leidy Coles. The Story of 


fundamentals that affect the 


mmerford Mar 
Electricity Company, 


M. M. Marey, New York, 1919. Cloth, 11 x 8 ia. 661 pp.. $25 
for vol. 1 and 
The authors of this volume have prepared an aceount in 


popular language of the development of th 
with particular reference to 


electrical indu 


American ac After an 


levem ont. 


introductory chapter on the beginnings of electrical seience, the 
invention and growth of the tel graph, telephone, central station, 


electric railway, ete., are deseribed. 
great The 
panied by sketches 


C} apters are devoted to the 


electrical companies. Various chapters are 
hiographieal and engineers of 


Nun 


portraits of 


prominence, past and present erous well-seleeted illustra 
tions add to the value of the work. 
TECHNO-CHEMICAL Recreipr Book Containing Several Thousand 


Reece Ipts and Pr CPSSECS, Covering the Late st. Most Import and 
Most Useful Discoveries in Chemieal Technology and Their 
Practical Application in the Arts and the Industries. Compiled 
edited by William T. Brannt and William H. Wal New 
enlarged edition. Henry Carey Baird and Co.. Ine.. New York, 
1919. Cloth 5 x Sir 


tables, S250 


t ' 
tat 


and 


016 pp., illus., 

The principal aim in preparing this work has been to give a 
compendious collection of approved receipts and processes of 
practical applications in the industries. The receipts have been 
principally derived from German sources and most of them have 
been tested practically. 
various receipts added. 


The present edition has been revised and 














